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d property damage of at least $250,000 are reported in the article Large Loss Fires of 1960, commencing on page 301. 


000 loss in Clifton, N. J., 
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Aircraft Carrier Constellation Fire 
By Asst. Chief J. T. Ward and Lieut. J. F. Casey 


New York City Fire Department 


Eprror’s Note: The NFPA is indebted to Edward F. Cavanagh, Jr., Com- 
missioner of the Fire Department, City of New York, for authorizing the 
preparation of this report for publication in the Quarterty. Chief Ward and 
Lieut. Casey have compiled a detailed and clear account of the operations of 
the New York Fire Department at this fire. A few details not related to actual 
fire department operations, for example, a discussion of the outbreak of the 


fire, have been added by the NFPA staff. 


On December 19, 1960, fire broke out 
onthe U. S. S. Constellation, an aircraft 
catrier nearing completion at the New 
York Naval Shipyard in Brooklyn. 
During the next 17 hours, 50 shipyard 
workers were fatally injured and 336 
suffered nonfatal injuries. Forty fire- 
men were injured during fire fighting and 
fescue operations. The Navy Depart- 
ment, on January 4, released a property 
damage estimate of $47,942,000. 


Description of the Carrier 


The U. S. S. Constellation, one of six 
Forrestal class aircraft carriers in service 


or under construction, was moored to a 
pier in the shipyard at the time of the 
fire. The ship is 1,047 feet long and 252 
feet wide at the broadest part of the 
flight deck. When fully loaded the 
gross weight is 76,000 tons. 


Conditions in the Ship 


The construction of the hangar deck, 
where the fire originated, was such that 
it resembled a huge auditorium, several 
blocks long, that extended below the 
flight deck, almost from bow to stern, 
in one unbroken and undivided area. 
Because the ship was in its final stages 
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of fitting out, this deck contained large 
quantities of construction materials, 
paints, and tools that were stored in 
wooden sheds, in packing cases, or 
were exposed on the deck. Welding 
crews with their equipment, including 
cylinders of acetylene and oxygen, were 
located at various points throughout 
the hangar deck at the time of the fire. 

A temporary platform of heavy 
wooden planking was suspended by 
tubular steel scaffolding 6 feet below 
the ceiling in the general area of the 
hangar deck where the fire originated. 
This arrangement created a 6-foot-deep 
concealed space, somewhat like that 
formed by a suspended combustible 
ceiling. 

Between the hangar deck and the 
flight deck there was a gallery deck, and 
forward of the hangar deck and sepa- 
rated from it by a bulkhead were three 
decks whose total height equaled the 
height of the hangar deck. (See dia- 
gram on page 286.) The gallery deck 
and the three forward decks were honey- 
combed with small steel compartments 
and narrow steel passageways. At the 


\ Fire did not spread aft of this 
; location in hangar deck. 


was in gallery deck, located 
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time of the fire these decks were occu- 
pied by several hundred workmen. 
Conditions were similar on the decks 
below the hangar deck. More than 
3,200 men were working in the ship 
when the fire occurred. 


Access and Exits 


Access to the ship was by means of 
two outboard aircraft elevators adja- 
cent to each other forward of amidships. 
They were positioned at hangar deck 
level, starboard side (pier side), as 
shown in photo below. Stairs led down 
to the pier from each elevator. 

Routes that workmen followed be- 
tween the hangar deck and their as- 
signed areas changed frequently to 
accommodate construction progress, 
thus preventing thorough familiariza- 
tion with ways out of the ship. This 
factor may have been responsible for 
some of the casualties. 


Fire Protection 


When the vessel is completed, its fire 
protection is to include a manually oper- 
ated deluge sprinkler system for the 


Greatest lateral spreed of fire Area to which main port of Lime of forward spread of 
fire confined. 


between hongor ond flight 
decks. 


New York Fire Department 
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hangar deck. This system was not in 
operation at the time of the fire; neither 
was a planned high-pressure standpipe 
and hose system to supply fog nozzles. 
There was in service, however, a stand- 
pipe and hose system equipped with 
straight stream nozzles. Portable fire 
extinguishers were distributed through- 
out the ship. 


Water supplies for fire fighting pur- 
poses were practically unlimited. The 
Yard had its own hydrant system, sup- 
plied by city water mains, and consist- 
ing of standard and flush-type hydrants 
adequately spaced. In addition, facil- 
ities for drafting water from the East 
River were available throughout the 
Yard. 


Finally, the vast resources of the New 
York City water supply system were 
available in city mains just outside the 
Yard wall. This latter source would re- 
quire somewhat lengthy stretches, but, 
fortunately, its use was not required. 


At the height of the fire, lines were 
simultaneously supplied by pumpers at 
hydrants, pumpers drafting water, and, 
from five fireboats, 34-inch lines gated 
to supply numerous 2 14-inch lines in all 
parts of the ship. 


The Navy Yard Fire Department, con- 
sisting of two engine companies and a 
ladder company, was backed up by the 
New York City Fire Department. 


The Outbreak of Fire 


During the year preceding this disas- 
ttous fire there had been 42 fires aboard 
the carrier, all small and all put out 
with extinguishers before Navy Yard 
fire fighters arrived at the scene. The 
story of the 43d fire was different. 


Shortly before 10:30 a.m., a forklift 
truck, in moving a large metal trash bin 
in the hangar deck, pushed the bin 
against a 1,800-pound steel plate rest- 
ing on a pallet. The force of the blow 
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When a valve was accidentally knocked 
from the bottom of this tank, 500 gallons of 
diesel fuel spilled on the hangar deck. 


rammed the plate against a valve in the 
bottom of a horizontal 1,200-gallon 
tank, knocking off the valve. The tank 
had been placed at the forward end of 
the hangar deck as a temporary diesel 
fuel supply (similar to kerosene) for 
auxiliary electric generating equipment. 
It contained about 500 gallons on 
December 19. 


Because the vessel was trimmed at the 
stern, most of the oil escaping from the 
tank flowed aft through the hangar deck 
but some of it spilled down a bomb ele- 
vator shaft. Sensing the danger, work- 
men hurried to get two standpipe hoses 
in operation to wash away the spilled 
fuel and to attack the fire if one should 
break out. The Navy Yard’s fire de- 
partment was notified of the situation 
and word was passed via a public- 
address system on the hangar deck to 
stop all smoking and to shut off cutting 
and welding torches. It is doubtful if 
this message got to those working at 
other levels than the hangar deck. In 
the absence of fire no evacuation order 
was given. 


The two hoses supplied by the ship's 
standpipe system had been brought into 
position for use when a burst of flame 
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Starboard elevation of U.S.S. Constellation, showing extent of fire. 


The diesel fuel 


tank, indicated by “X"’ was located on the hangar deck. Shaded area indicates extent of fire. 


came up to the hangar deck from the 
bomb elevator shaft and ignited the oil 
flowing aft on the deck. Confronted 
suddenly with a large, intense fire, the 
men with the hoses had no choice but 
to retreat as did others who first opened 
the valves on several carbon dioxide ex- 
tinguishers and tossed them into the fire. 
At about this time Navy Yard fire fight- 
ers are said to have arrived at the hangar 
deck with land-connected hose lines. 


Fire Fighting and Rescue 


Answering an alarm from a box in the 
Navy Yard at 10:30 a.M., city fire com- 
panies arrived shortly after the Navy 
Yard companies. Upon arrival, first 
alarm units of the New York Fire De- 
partment were informed of the fire’s 
location by naval authorities and were 
also told that more than 3,200 workmen 
were on board ship when the fire broke 
out. Hundreds were trapped, some on 
the decks immediately below the hangar 
deck, others in the three forward decks, 
and still others in the gallery deck. 


City Fire Department Response 


After the first alarm was received at 
10:30, additional alarms were sounded. 
Within half an hour a fifth alarm had 
been ordered. By 2:30 p.m. an addi- 
tional fifth alarm assignment was at 
the fire. This assignment brought all 
engine companies to the Navy Yard 
that would have responded to a fifth 
alarm at Box 277 in Manhattan, across 
the Williamsburg bridge from the 
Brooklyn Navy Yard. With special 


calls, these signals brought to the fire 
35 engine companies, 5 ladder com- 
panies, 6 squad companies, 4 rescue 
companies, 4 marine companies (fire- 
boats), and 10 special units. 


Command Headquarters 


Near the foot of the stairs that led 
down from the elevators to the pier, a 
pierside Command Headquarters was 
established using the facilities of the 
Field Communications Unit. Here, 
liaison was maintained between Fire 
Commissioner Cavanagh, Chief of De- 
partment David, Admiral Pyne and 
other Navy Yard personnel, and various 
other agencies such as police, health, 
water, and hospital departments, public 
utilities, chaplains, Red Cross, Salva- 
tion Army, and press, radio, and tele- 
vision reporters. 


Requests for assistance, reports of 
problems encountered, fire travel, and 
rescue and progress reports were fe 
ceived at Command Headquarters. Field 
orders were issued here, providing an 
organized rescue and fire fighting opeta- 
tion and coordinating the operations of 
hundreds of fire department, naval and 
volunteer personnel. 


Medical aid, including inhalators and 
resuscitators, chaplains, naval special- 
ists, construction engineers, welders, 
burners, and other specialists were dis- 
patched from this Command Head- 


quarters, as were masks and other 
equipment. 
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AIRCRAFT CARRIER CONSTELLATION FIRE 


This was also the point at which in- 
coming units reported and were dis- 
patched to critical points on the ship. 


Hangar Deck Fire 


The spreading, flaming oil had carried 
the fire to combustible construction 
materials, and when first alarm units 
teached the hangar deck they were con- 
fronted with a tremendous blaze approx- 
imately 120 feet wide, 300 feet long, and 
§0feet high. The fire was being fanned 
by 8- to 12-miles-per-hour winds blow- 
ing into the hangar deck through the 
huge aircraft elevator shaft openings on 
the starboard side. 


The initial attack on the fire was 
made with hand lines that were 
sttetched up the stairs that led from 
the pier to the elevators and thence into 
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View of hangar deck looking forward. 
6 feet below the ceiling may be seen. 
with hose streams. 
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the hangar deck where the fire raged. 
As more lines were run from the pier to 
the hangar deck, a heavy concentration 
of powerful streams was operated into 
the tremendous volume of flame that 
had cut off the escape route for hun- 
dreds of workmen trapped in the gal- 
lery deck, in the three decks forward 
of the hangar deck, and in the decks 
below the hangar deck. 


Lines were directed overhead and 
forward in ovenlike temperatures, with 
the water from these lines often being 
converted to steam immediately upon 
striking the red hot metal plates of the 
ship. The attack was complicated by 
the wooden plank scaffolding that was 
hung 6 feet below the ceiling of the 
hangar deck by metal hangers. This 


scaffold not only provided a concealed 


The wooden plank scaffolding suspended 


Fire above the scaffolding was difficult to reach 
Falling sections endangered fire fighters. 
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space for the fire to spread, but as the fire 
progressed, sections of the scaffold failed 
and fell, endangering the lives of the fire 
fighters. As additional companies ar- 
rived, hose lines were stretched from the 
pier to the hangar deck to reinforce the 
original attack positions and all units 
began to advance forward. Portable 
monitor nozzles, fed by siamesed lines 
at high pressure, now delivered effective 
streams capable of covering the extreme 
height and area burning within the 
hangar deck. These portable monitors 
were equipped with 114-inch nozzles of 
the straight-stream type and operated at 
approximately 80-pounds - per-square- 
inch nozzle pressure. 


Gallery Deck Fire 


As the fire spread fore and aft in the 
hangar deck, it also extended to the 
heavily compartmented gallery deck 
overhead, primarily because of heat ra- 
diated and conducted by steel deck 
plates that had been made red hot by 
the fire in the hangar deck. 


The gallery deck fire was attacked 
from the flight deck and from the han- 
gar deck. From the flight deck, dis- 
tributor nozzles were operated through 
existing openings located directly over 
the fire and through openings cut in the 
deck with torches at locations where 
flight deck plates were buckling. As 
soon as large caliber distributor nozzles 
were lowered into these openings, jets of 
steam spewed forth. However, con- 
tinued operation of the distributors 
slowly lowered the high temperatures 
in the areas where they were used. The 
distributor nozzles were also credited 
with checking the fore and aft exten- 
sions of the fire in the gallery deck. 


Hand lines were advanced up a 
wooden stairway leading from the 
hangar deck forward of amidships, and 
attempts were made to enter the gal- 
lery deck. Heat and fire conditions 
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were intense. As soon as streams con- 
tacted red hot metal they were con- 
verted into scalding steam, driving 
extreme heat down on the advancing 
men. Slow penetration of the gallery 
deck by fire fighters using hand hose 
lines finally completed extinguishment 
in this area. 


Rescues were effected and victims 
removed in a slow, grueling advance 
through ovenlike passageways which 
led to a myriad of compartments that 
were to be used for crews’ quarters, 
storage, etc. 


Flight Deck Fire 


As fire raged in the hangar deck and 
gallery deck it also spread to combus- 
tible material on the flight deck, partly 
because of radiation and conduction of 
heat from the flight deck plates and 
partly because of an opening that ex- 
tended from the hangar deck up through 
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Stern view of U.S.S. Constellation. Several 
32-inch lines were pulled from fireboats up 
to the flight deck where they were gated to 
2'2-inch lines for use on flight deck fires. 
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A cargo platform maneuvered by a crane was used to remove workers trapped on the 
flight deck and to hoist fire fighters and equipment aboard. 


the gallery deck to the flight deck. 
There was a wooden stairway in this 
vertical opening. 


By the time a strong attack could be 
made on the fires on the flight deck, 
flames 20 feet high were bursting from 
the vertical opening and had ignited a 
wooden shed, containing hundreds of 
gallons of paint, that had been erected 
on the flight deck adjacent to the open- 
ing. Utility openings in the deck were 
discharging large volumes of intense 
heat and dense black irritating smoke 
and fumes. Breathing was difficult and 
vision was seriously impaired. 


The 24-inch steel plates on the flight 
deck were buckling from the intense 
heat generated below, and a contin- 
uous line of construction sheds located 
on the port side of the flight deck had 
been ignited by the hot deck plates. 
Gasoline-powered construction vehicles 
on the flight deck and wood enclosures 


over catapults were threatened with 
momentary ignition. 


Several 34-inch lines were pulled up 
to the flight deck from fireboats and 
gated to 2%-inch lines. These were 
used to extinguish fire in structures on 
the flight deck, to cool surfaces of the 
flight deck and thereby prevent ignition 
of hose lines, and to prevent reignition 
of wood structures. 


Admiral Pyne had requested Commis- 
sioner Cavanagh to make every effort to 
stop the fire before it reached the multi- 
storied ‘‘island’’ on the starboard side of 
the vessel extending above the flight 
deck level, since it contained electronic 
equipment worth millions of dollars. 
As additional New York City Fire De- 
partment companies arrived, other lines 
were advanced from the pier to the 
flight deck, forward and aft, by way of 
aerial ladders. Augmented by these 
lines, fire fighters on the flight deck 


prevented involvement of the “‘island.”’ 
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The men on the flight deck when the 
fire broke out, or who had managed to 
reach it before passageways became im- 
passable, got off the ship in various 
ways. Some jumped into the water, 
others slid down ropes to a barge tied 
to the port side, others were taken down 
aerial ladders raised to the flight deck 
from ladder trucks parked on the pier, 
and still others were carried to safety by 
a cargo platform maneuvered by a crane 
operator. 


Fire in the Forward Decks 


Heat radiated and conducted by steel 
bulkhead plates caused fire to break out 
in the upper two of the three decks for- 
ward of the hangar deck. After the fire 
in the hangar deck had been darkened 
down, holes were cut in the bulkhead to 
relieve the forward decks of pent-up 
heat and smoke. Wearing breathing 
masks and working in complete dark- 
ness, fire fighters advanced lines forward 
through port and starboard passageways 
and thence into the compartmented 
forward decks. The workmen who 
were trapped in compartments were 
completely cut off from escape by the 
fire in the hangar deck, and it was in 
this forward area that the largest num- 
ber of casualties occurred. However, 
many wete taken out through port- 
holes, hawser openings, and through 
holes cut in the ship’s plates by torches. 
These rescues were effected by use of 
fully extended aerial ladders, by aerial 
ladders with portable ladders used as 
horizontal scaffolding between the aer- 
ial and port hole, by derricks, cranes and 
roof ropes. 


A multitude of hand lines, manned by 
the mask-equipped men who had to be 
constantly relieved, finally reduced tem- 
peratures sufficiently to permit the en- 
tire area to be searched and victims re- 
moved. Many workmen forward of the 
hangar deck had literally sealed them- 
selves in Compatftments to escape the 
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smoke and heat and then called for help 
by banging with tools on metal plates, 
bulkheads, etc. Firemen in their search 
had to pause to listen for and then at- 
tempt to trace the sounds. At the same 
time hose lines had to be advanced and 
operated. 


Masks were a must for any man oper- 
ating below decks. Fire department 
units responding to the scene carried 220 
self-contained masks and a total of 640 
cylinders, all of which were used and 
re-used. 


The Department’s Mask Maintenance 
Unit set up a shuttle service from the 
scene of the fire to the ‘‘air banks’’ at the 
Division of Training in Long Island 
City, more than four miles away. 


At the same time several ‘‘cylinder 
depots’’ were established throughout 
the ship to facilitate and expedite the 
change-over from used cylinders to fresh 
cylinders for the firemen, who were con- 
stantly being relieved within the 
twenty-minute average time limit es- 
tablished by the Department for self- 
contained masks. 


Below the Hangar Deck 


Although the fire below the hangar 
deck level was confined primarily to 
the bomb elevator shaft, many work- 
men were trapped in lower levels since 
normal routes out were up and through 
the hangar deck. 


A passageway on each side of the 
hangar deck gave access via stairs to 
the decks below the hangar deck. These 
passageways were heavily charged with 
heat and smoke, and were in total] dark- 
ness from the beginning of the fire, 
when the power had been shut off. 
Masked men had to negotiate these 
passageways to get down to the trap 
workmen, an exhausting process that 
saw some of the rescuers being carried 
out along with the rescued. 
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AIRCRAFT CARRIER CONSTELLATION FIRE 


Fire Fighting Summarized 


The problem of rescue was probably 
the most difficult ever encountered by 
the New York City Fire Department. 
No accurate count of the men carried or 
assisted from the ship was kept, but it 
ran well into the hundreds. 


This fire was also one of the biggest 
fire control jobs ever tackled by the 
Department, as the following statistical 
résumé of response and operations will 
attest: 


Total Response of Fire Fighting Units 
Engine Companies 35 
Ladder Companies 
Marine Companies 
Squad Companies 
Rescue Companies 
Searchlight Units 
Ambulance Units 


Total: 59 


Total Response of Officers and Firemen 


Chiet of Department 1 
Assistant Chiefs 

Deputy Asst. Chiefs 

Deputy Chiefs 

Battalion Chiefs 

Medical Officers 

Company Officers 61 
Firemen 493 


Total: 580 
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Operations of Engine and Marine Companies 


Hose lines of 3 14-inch hose 10 
Hose lines of 3-inch hose 13 
Hose lines of 2 44-inch hose 


42 
Total: 65 


Number of open nozzles 7 
Number of controlling nozzles 44 
Number of distributors 12 
Number of cellar pipes 2 


Total: 65 


Note: Hose lines operating on hangar, gal- 
lery and below decks were constantly being 
moved from one position to another. All 
members of Engine and Marine Companies 
were used for search and removal operations. 


Ladder, Rescue, and Squad Company Operations 


Aerial ladders raised to flight deck for removal 
of workers and access by fire fighting members. 

Mask operations for search and removal of 
workers from all decks and compartments. 

First aid to injured. 


Cutting with oxyacetylene torches. 


Searchlight Units Operations 
Placed stationary and portable floodlights in 


various exterior and interior positions as directed 
by Officers in Charge of Operations. 


Ambulance Units Operations 


Eight Medical Officers administered first aid to 
injured civilian and uniformed personnel. Injured 
members removed to hospitals. 








What’s-in a Symbol? 


Sparky was ‘‘born’’ several-years ago 
in an effort to cut down the increasing 
number of home fires —.and particularly, 
the appalling fire death ‘rate antong 
children. 


Of what value is a symbol such as 
Sparky to a basically technicalOrgani- 
zation such as NFPA? 


Technical data, to have social mean< 
ing, must be translated by people into 
action and people seem to need visible 
reminders of invisible ideas, if these 
ideas are to be kept alive and constantly 
in motion. This is one reason. 


A second is that a symbol can express 
much more meaning than mere words. 


Take the national flag, for, instance. 
What words could possibly be substi- 
tuted — whether emblazoned ig ‘huge 
letters, cried over the lotidspeaker,.or 
even sung — for thermajesty, dignity, 
hope, brotherhood, freedom, unity, 
history, opportunity, victory, and sacti- 
fice represented by that simple fragment 
of color and cloth breeze-blown against 
a blue sky? 


Another reason for employing a sym- 
bol to tell a story is that a symbol 
means as many things as there are people 
to look at it, because each one attaches 
to it all the experience he has had with 
the subject symbolized. While a fire- 
man may look at Sparky and récall fires 
that have wiped out whole families;’a 
youngster may look at the same Sparky 
and picture a heaping plate of ice cream 
served up at the fire station — if that’s 
his only connection with Sparky to date, 


A symbol therefore is an invaluable 
teaching tool because it continues to 
take on new meaning as éXperience and 
knowledge are multiplied. 


Still another reason for using a sym- 
bol is “igs appeal to all ages. While 
words must, be either very general and 
therefore rather meaningless, or else 


“\jrniited) specifically to particular age 


Sxoups, the symbol is meaningful to 
everyone because each one interprets it 
in his.own-thought context. Allied to 
this reason is, of course, the fact that 
the’symbol knows no language barrier. 


Lastly, &symbol can help individuals 
or individual groups to identify them- 
selves with larger purposes, higher aims, 
and wider Ausefulness in the fight for 
universal Welfaré. 


) Gparky, the Fire Dog 
Sparky, thé'Fire Dog, the NFPA sym- 
bol of home andpérsonal fire safety, has 
been.déveloped for all these reasons. 


In the adult.mind the Sparky symbol 
may bring to thought the whole impor- 
tant program of educating young and 
old in one of the most basic areas of 
human experience — fire. 


For children, Sparky probably repre- 
sents the courage and daring of the fire- 
man and means an opportunity to ex- 
plore and learn about the fascinating 
world of fire as well as signifying that 
they have some share in an area of adult 
responsibility. 


To both adulg and child the Sparky 
symbol‘is-a-poing of identification with 
the universal urge to do something for 
the betterment of mankind. 


The cotineféss ways in which Sparky 
is being used attest to the versatility 
of the symbol as well as to the intelli- 
gence and #magination of the many 
public-piritéed citizens who are putting 
it to wark. 
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J. R. DeHaven 


Meeting of Board of Directors 
Union League Club, New York, January 19, 1961 


Members Present 


T. Seddon Duke, Chairman 
Loren S. Bush, President 
J. Sharp Queener, Vice President 
Warren J. Baker, Vice President 
John A. Neale, Past President 
Henry G. Thomas, Past President 
Hovey T. Freeman, Secretary-Treasurer 


W. H. Berry Elmer O. Mattocks 
A. Sidney Briggs William L. Miller 
John H. Redmond 
Carroll E. Shaw 
W. M. Wetzel 

E. C. Wood 


Frank J. Fee, Jr. 
R. H. Ferguson 
W. H. Forristall 
Paul C. Lamb 


Merwin Brandon, Chairman, Electrical Section, 
was present as a guest by invitation. 


Percy Bugbee, General Manager; Robert S. 
Moulton, Technical Secretary; Horatio Bond, 
Chief Engineer; Charles S. Morgan, Assistant 
General Manager; George H. Tryon, Assistant 
Technical Secretary. 


Business Transacted 


1. Mr. Bugbee reported on the 1961 
annual meeting, scheduled for the 
Hilton Hotel, Detroit, May 15-19, 1961, 
outlining plans and soliciting sugges- 
tions from members of the Board. He 
also reported on the Philadelphia meet- 
ing scheduled for the Sheraton Hotel, 
May 21-25, 1962. 


Mr. Bugbee reported difficulties in 
the original plans for meeting in San 
Francisco in 1963 and suggested for con- 
sideration Portland, Oregon, May 20- 
4, 1963. This plan was tentatively 
approved and Mr. Bugbee was author- 
ied to proceed with tentative hotel 
commitments. 


Tentative plans for a meeting in 
Dallas, Texas, May 18-22, 1964, and in 


Washington, D. C., May 17-21, 1965, 
were approved. 


2. Treasurer Hovey T. Freeman re- 
ported on NFPA financial affairs indi- 
cating that current operations were in 
the black but that the margin of income 
over expenditures was small. 


Executive Office Activity 


3a. Mr. Bugbee reported on the 
NFPA membership campaign, indicat- 
ing a total of 18,333 members as of the 
first.week in January, including 206 
organization members, the total mem- 
bership including representation in 55 
countries. He outlined the active work 
now going on in membership promotion 
and expressed appreciation to Past Presi- 
dent John A. Neale for his assumption 
of the chairmanship of the Membership 
Committee to take the place of the late 
H. E. C. Rainey. 


b. Mr. Bugbee reported on the Fi- 
nance Campaign Sponsors Committee, 
explaining its history and functions and 
commending the cooperation of the 
present Chairman, Mr. Charles Francis 
Adams, Chairman of the Board of the 
Raytheon Company. 


c. Mr. Morgan reported on adver- 
tising indicating a substantial increase 
in advertising revenue, developed by 
Mr. Gere, Advertising Manager. 


d. Mr. Bugbee reported on the activ- 
ities of the Public Relations Depart- 
ment, commenting upon the results of 
the current Fire Prevention Contest con- 
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ducted by this department and com- 
mended the activities of Mr. Richard- 
son, its Manager. 


e. Mr. Bond presented a report for 
the Fire Service Department explaining 
its Many activities and commending the 
services of Mr. Kimball and his associ- 
ate, Mr. Lyons. 


f. Mr. Moulton reported on the 
NFPA Fire Record Department under 
the direction of Mr. Babcock, with the 
assistance of Messrs. Wilson and Torrey, 
and presented a report of their wide- 
spread activities in the field of fire 
record. 


g. Mr. Brandon reported on elec- 
trical field service indicating general 
satisfaction with the activities of the 
NFPA Electrical Field Engineer, Mr. 
Stetka. 


h. Mr. Mattocks reported on the 
activities of the flammable liquids field 
service, conducted by Mr. Miles E. 
Woodworth, which provides an in- 
creasingly valuable service to all those 
interested in this field. 


i. Mr. Baker reported on the gases 
field service reporting equal satisfaction 
with the work of Mr. Clark F. Jones. 


j. Mr. Tryon reported on progress in 
the work of development of the Hand- 
book of Fire Protection, explaining the 
magnitude of the work, the degree of 
cooperation received from members of 
the Handbook Committee and various 
consultants, and expressed the hope 
that the book would be completed 
during the year 1961. 


k. Mr. Tryon reported on the Pub- 
lications Department, indicating a total 
of some eleven million pieces of printed 
matter distributed by the NFPA during 
the year and the fact that the Publica- 
tions Services Department had almost 
50,000 individual requests for publica- 
tions during the year. 
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Reports of NFPA Sections 
4a. Mr. Morgan reported on the Fire 
Marshals Association of North Amer- 
ica explaining that this is our oldest 
section and has great vitality and use. 
fulness. 


b. Mr. Brandon, Chairman of the 
Electrical Section, reported on its activi- 
ties and made recommendations con- 
cerning the personnel of the Electrical 
Correlating Committee. -Mr. Brandon 
presented his resignation as Chairman 
of the Electrical Correlating Committee 
and the National Electrical Code Com- 
mittee. This was accepted with expres- 
sions of appreciation for Mr. Brandon's 
fine service. (Mr. Brandon will remain 
as Chairman of the Electrical Field Serv- 
ice Committee which has responsibility 
for direction of the electrical field serv- 
ice project.) Mr. Louis LeFehr, Chief 
Electrical Inspector of Alhambra, Calif., 
was appointed as a member of the Elec- 
trical Correlating Committee. Mr. 
Gaffney and his alternate, Mr. Cannady, 
were relieved of further responsibilities 
on the Electrical Correlating Committee. 


c. Mr. Baker, Vice President of the 
Society of Fire Protection Engineers, re- 
ported on the affairs of the Society, in- 
dicating a continuing healthy growth. 


Fall Conferences 


5. Mr. Bugbee reported on the NFPA 
Fall Conference held in Columbus, 
Ohio, on November 14-16. President 
Bush and others commented favorably 
on the excellent attendance at this con- 
ference and the degree of interest shown. 


Mr. Bugbee reported plans to hold 
the 196] Fall Conference in Kansas City, 
Mo., on October 30-November I. 
These plans were approved. 

Mr. Bugbee reported postponement 
of the idea of having a Fall Conference 
in London, England, pending opportu- 
nity for further exploration of the 


possibilities. 
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Rural Field Service Project 


6. Mr. Bugbee reported on the pro- 
posed rural field service project which 
has been previously approved by the 
Board but has been deferred because of 
lack of sufficient financing. The project 
has received the support of the National 
Association of Mutual Insurance Com- 
panies and some $8,000 has been pledged 
by various members of that Association. 
It was agreed, however, that this sum 
was not sufficient to justify inaugura- 
tion of the project and its inception was 
deferred pending receipt of assurances of 
the availability of adequate financial 
support. 


Relations with ASA and NSC 


7. Mr. Mattocks reported on rela- 
tions between the NFPA and the Ameri- 
can Standards Association, stating that 
certain procedural questions which had 
handicapped cooperation on the part of 
the NFPA had been referred to the 
American Standards Association for 
attention. 


8. Mr. Bugbee reported on relations 
with the National Safety Council, ex- 
plaining a number of recent cases where 
National Safety Council activities in his 
opinion had been contrary to the best 
interests of fire safety. This matter was 
discussed by Messrs. Mattocks, Queener, 
Freeman, Shaw, and Ferguson, and the 
hope expressed that the National Safety 
Council might more effectively correlate 
its activities with those of the NFPA in 
the matter of fire safety. 


Other Projects 


9. A proposal by the Electrical Cor- 
relating Committee that membership 
certificates be issued to members of 
Code-Making Panels of the National 
Electrical Code Committee was dis- 


cussed without action. It was agreed 
that such certificates would be desirable, 
but it was felt that they should be 


issued to all members of all NFPA com- 
mittees and that this detail would place 
an excessive burden on the NFPA office. 


10. Mr. Baker presented a proposal 
of the Executive Committee of the 
Society of Fire Protection Engineers for 
the establishment of life membership in 
the Society for members of 65 years or 
over who have held membership for ten 
or more consecutive years on a lump 
sum payment of $25. The Board saw no 
objection to this proposal, provided — 
that membership in the NFPA is con- 
tinued. (This requires action by the 
meeting of the Society in May 1961 
before it can be put into effect.) 


Technical Advisory Committee Report 


11. Mr. Duke, Chairman, presented 
the report of the Technical Advisory 
Committee which was accepted and the 
following actions taken: 


It was voted to confirm the various 
committee appointments incorporated 
in the 1960-61 Year Book which were 
made by the Technical Advisory Com- 
mittee in accordance with authorization 
of the Board at its last meeting. It was 
also voted to confirm the committee ap- 
pointments submitted to the Board with 
the agenda and supplementary appoint- 
ments (list published in the February 
Fire News). 


It was voted to create a new Com- 
mittee on Boiler-Furnace Explosions 
with the following scope statement: 


The prevention of explosions of pulverized, 
liquid, and gaseous fuels separately or in com- 
bination in industrial and public utility boiler- 
furnaces, of types designed to produce 10,000 
or more pounds of steam per hour. Topics in- 
cluded are manual, semi-automatic, and auto- 
matic systems, dealing with matters such as 
combustion controls, combustion safeguards, 
and ventilation. 


The Technical Advisory Committee 
was authorized to proceed with the 


formation of this committee, including 
appropriate representation from other 
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committees now dealing with Standards 
on Pulverized Fuel, Gas, and Oil Burn- 
ing Equipment, in order to maintain 
proper correlation. 


It was voted to create a new type of 
committee membership to be known as 
‘Corresponding Member,"’ this type of 
membership to be limited to residents of 
countries other than the United States 
and Canada who will be in a position 
to maintain contact with their com- 
mittees by correspondence. They will 
be nonvoting members. It was also 
voted to confine the term ‘‘Liaison 
Member’’ to nonvoting representation 
of manufacturers and others as typified 
by the present membership of the Com- 
mittee on Aviation and that intercom- 
mittee representation would be desig- 
nated as such rather than as ‘‘Liaison.”’ 


No action was taken on the recom- 
mendation concerning type of sponsor- 
ship of standards on Dust Explosion 
Hazards pending the outcome of the 
consideration covered in Minute No. 7. 


A proposal for a deletion of part of 
the Regulations Governing Technical 
Committees was discussed and referred 
back to the Technical Advisory Com- 
mittee for clarification. 


Building Materials Committee 


12. Mr. Shaw, Chairman of the Com- 
mittee on Building Materials, reported 
on a meeting of that committee held on 
January 16. Mr. Shaw's resignation as 
Chairman of the committee was ac- 
cepted. Mr. Shaw also presented reso- 
lutions adopted by the committee at its 
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meeting having to do with its own 
organization, responsibilities, and repre- 
sentation on the Committee on Safety to 
Life. These resolutions were referred to 
the Technical Advisory Committee. 


Legal Liability on Standards 


13. Mr. Morgan presented an opinion 
from the NFPA legal counsel indicating 
that neither the Association nor the 
personnel of technical committees have 
liability arising from their actionsin the 
development and promulgation of stand- 
ards. This was discussed by the Board 
and it was voted to distribute this opin- 
ion to members of the Board and chair- 
men of committees. 


Committee Meetings 


14. Mr. Moulton reported on the ex- 
tensive technical activities of the Asso- 
ciation and the 85 meetings scheduled 
for New York during a three-week 
period. 


15. Mr. Bond, Chairman of the NFPA 
Committee on Research, reported on de- 
velopments in this field and indicated 
that some form of NFPA staff agency 
will soon be needed to handle research 
matters. He observed that NFPA inter- 
ests would be best served if the matter 
of this staff agency were left to the 
General Manager so that activities in 
this field would be subject to review 
and approval by the NFPA Board of 
Directors. He said that if research is 
handled under a program subject to 
direction by the NFPA Board it would 
be considered by many to be an ideal 
arrangement. 
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Act Il — The Indirect Losses 


The Narragansett Marine Laboratory Fire 


Eprror’s Note: On the cold, windy night of January 6, 1959, a fire, caused by 
improper electrical wiring, originated in the Narragansett Marine Laboratory 
of the University of Rhode Island, Narragansett, Rhode Island. The Labora- 
tory was housed in an old, stone, wood-joisted building, formerly an inn, and 
lacked any form of automatic protection or even watchman service. Absence of 
a water supply for fire fighting eliminated whatever chance volunteer firemen 
might have had of saving the structure and its valuable contents once the fire 
was discovered. The building was a total loss. 


The building was a total loss. 


That’s where most fire stories end — 
the last act, so to speak. 


But almost every fire has a second act, 
rarely reported, rarely considered in pre- 
fire planning. The last flicker of a dying 
ember is the signal for the curtain to rise 
again. The cast of characters is the 
same. They have been on stage all 
night, reacting with horror and stunned 
incredulity. 


When the roof caved in they knew it 
was all over. Dr. Pratt, and all the 
others who worked in the Laboratory, 
saw disappear in the roar of flames the 
fruits of years of patient probing into 
the secrets of the sea. 


Lost Research Data 


But the true scientist never completely 
gives up, and the next morning Dr. Pratt 
put on his old clothes and told his wife 
he was going over to the Lab to see if he 
could find a file or two still intact. 


This report is based primarily on information 
provided by Dr. David Pratt, a member of the staff 
of the University of Rhode Island's Graduate 
School of Oceanography (known as the Narra- 
ansett Marine Laboratory at the time of the fire). 

. Pratt's recollections are principally of the in- 
tangible but very real losses he himself suffered. 
They could undoubtedly be duplicated by all of 


his teaching and research associates. 


He assumed that the fire would have 
been out several hours. 


What he saw was a great pit of glow- 
ing coals. 


As he stared into the face of this un- 
natural furnace on that cold, gray day, 
the awful realization of what was lost 
began to take shape in his conscious- 
ness. No longer did he feel the blind 
fury of the night before when he almost 
rushed into the burning building to try 
to rescue his brand-new microscope. 
Now his disciplined, reasoning mind, 
developed through years of patient 
scientific study, mercifully began assess- 
ing the loss in terms of relative value. 


‘‘From the five years’ accumulation of 
notes and data on my present project, 
not a scrap of paper remains,’’ he 
thought. ‘‘Some of the material is 
summarized, yes. Two manuscripts are 
in the hands of scientific journal editors, 
but I will have nothing to compare next 
year’s, or next month’s results with! 
When someone writes me to know more 
about a particular phase of the work 
described in one of the papers, what re- 
search data will I have to send him? 


Nothing.” 


He knew his first job, therefore, must 
be to resume his main project, the study 
of marine life in Narragansett Bay. 
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Deterioration of overloaded and poorly grounded armored cable was the probable 
cause of fire that destroyed the 167-year-old stone, wood-joisted laboratory. The building 


and its equipment have been replaced. 
priceless papers are gone forever. 


It took some doing — borrowing 
equipment from other labs and ingen- 
iously adapting it to his highly special- 
ized need, for instance — but his data 
collecting routine was back in operation 
in three weeks after the fire. 


Lecture Notes 


The fire occurred just a week before 
the term ended. The last few classes, 
Dr. Pratt taught without notes. He 
had lost all his lecture notes plus all the 
notes he had taken himself in over 
twenty years of study. Nothing left 
now but what relatively little he could 
remember. A couple of hundred refer- 
ences, maybe. A huge assortment of 
facts, formulae, and tantalizing half- 
remembrances. 


Personal Scientific Libraries 


Everyone — the seven research scien- 
tists, including the Laboratory’s direc- 


Research data, scientific 


libraries and other 


tor and his wife (who is a researcher in 
her own right) and five graduate stu- 
dents — all lost personal scientific li- 
braries. One student had books valued 
at $1,000. His representative in the 
Rhode Island Legislature filed a bill to 
reimburse him and he got the money, 
but the others were not as fortunate. 
Insurance helped some. Money, how- 
ever, could never buy the files of reprints 
and tear sheets selected and collected 
over the years from scientific journals of 
all types. Dr. Pratt estimated his loss 
at some 700 reprints. He would not 
even be able to list them, let alone re- 
place them. 


Research Projects 


All the graduate students in the de- 
partment had class notes and research 
projects housed in the Laboratory. One 
project had to be abandoned altogether 
and the term ended for these students 
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with no examinations. How could they 
be examined with no notes to study 
from? 


Doctoral Thesis 


Mr. Napora was a student from New 
York City. On January 10, 1959, he had 
an appointment at Yale University to 
turn in his completed doctor's thesis. 
He was just relaxing for a few days 
after the terrible push to get it finished, 
hardly able to believe that it was finally 
all down on paper — the tables, graphs, 
summaries, statistics, and narration. 
All so neat-and-easy-looking now, but 
representing months of work off Ber- 
muda and years of preparation before 
that. 


Sta'e Fire Marshal Bureau 


Most research papers were stored in ordinary metal filing cabinets. 


He got down to the Laboratory 
shortly after Dr. Pratt did in the still 
dark hours of the fateful morning. The 


‘sky was aglow for miles around in the 


frigid air. The lab was just a furnace! 
White heat! The awful thought came 
... My thesis! If only I could get in 
there... or maybe one of these fire 
fighters .. . no, it’s too late.’’ Then, 
the second thought, where were his 
notes? Were they in the other lab 
building? 


Mr. Napora found his notes. He 
had taken them over to a different lab 
for some other work he was doing. He 
started soon to rewrite his thesis, to 
think, to write, to type... 
at it two years later. 


He is still 
He is almost fin- 


All were lost. 


Papers pertaining to research projects for the U. S. Navy which were required to be kept in 


two Class D insulated files were also lost. 


(Class D insulated files can withstand a stand- 


ardized fire for at least one hour.) These files fell to the cellar where they remained among 
red hot debris for many hours. When they were finally hoisted from the cellar and opened, 


the insides were red hot. 








300 


ished, but not quite. Meantime, two 
years have gone by during which he has 
not been drawing an assistant professor's 
salary because he still does not have a 
PhD. 

The Permanent Library 


Aside from these personal losses — 
all of which were traumatic — the 
Laboratory itself lost precious treasure. 
Former scientists had left volumes of 
unexplored data. Laboratory equip- 
ment alone was valued at $43,750. All 
administrative records, such as the 
students’ records and the financial status 
of the projects under way, were gone 
forever. The Laboratory's permanent 
library of marine biology books, many 
of which have been out of print for 
years, and complete sets of scientific 
journals, some dating back into the 
1890's, had been reduced to ashes. (It 
is heartwarming to know that other 
libraries and individuals all over the 
country have been flooding the Labora- 
tory with such replacements as are 
available.) The Laboratory also lost 
its complete card file index of oceano- 
graphic literature on the Pacific and 
Atlantic oceans. Salaries paid over the 
years for the compilation of this index 
totalled $60,000. 


Inconveniences and Added Costs 


The University also suffered. January 
6, 1959, was the very day on which an 
officer of the college was to go to 
Providence to sign the contract for the 
new building that was to provide expan- 
sion facilities for the existing Labora- 
tory. Construction on the additional 
space would have started immediately. 
Instead, the college representative did 
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not go to Providence that morning; the 
plans had to be scrapped and new ones 
drawn up for a building adequate now 
to accommodate the entire staff of the 
Laboratory. 


The loss to the taxpayer in the State 
of Rhode Island was not inconsiderable. 
The new contract was awarded to the 
construction firm with whom the old 
contract had been negotiated without 
further bidding, and the buildér proceeded 
to cut lumber at his shop. Then the 
ugly head of politics reared up and 
forced the University to cancel the con- 
tract and open up the project for bids. 
But by that time the original firm's 
agreement was public knowledge so all 
new bids were lower and the first con- 
cern lost the contract. Naturally they 
sued the State for breach of contract and 
the State had to pay. Finally, in Sep- 
tember, 1959, nine months after the fire, 
work on the new building was started. 
It was ready for occupancy only in 
July, 1960. 


During the intervening nineteen long 
months — more than a year and a half 
— the students and staff worked in bor- 
rowed and shared quarters, crowded 
and cramped. In spite of that, many of 
the staff felt fortunate that the Univer- 
sity chose to keep them on, notwith- 
standing the fact that it would be some- 
time before their productivity could be 
fully resumed. 


This story could be told and retold 
hundreds of times, substituting only 
names, places, circumstances, and dates. 
Such are the inevitable indirect losses 
from unnecessary fires. 
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Large Loss Fires of 1960 


A Special Report for NFPA Members 
By the NFPA Fire Record Department 


This study highlights the architec- 
tural, engineering, and fire protection 
failures responsible for the largest fires 
of 1960. Here are the results of the 
planning that was never done, the de- 
signs that were incomplete, and the 
equipment that was poorly maintained. 
Few fields of endeavor are fortunate 
enough to have their errors so clearly 
available for review, study, and cor- 
rection. 


Statistical Summary 


During 1960 there were 391 fires and 
explosions in the United States and 
Canada causing losses of at least $250,- 
000 property damage each. Of these, 66 
involved losses of $1,000,000 or more. 
The total loss resulting from the 391 
fires was the largest in history, $356,- 
569,500, yet the number of large loss 
fires in 1960 was 39 less than the record 
430 for 1956 and 19 less than the 410 for 
last year. Ten years ago the 1950 large 
loss story reported a total of 243 fires 
and a loss of $152,593,000. 


These 391 large loss fires caused 209 
deaths (including 79 aircraft fire fatali- 
ties) and 1,174 nonfatal injuries (air- 
craft injuries not included). This is a 
tise after a steady 5-year drop of the 
large loss fire-death total (401, 312, 263, 
198, 209). 


The $356,569,500 loss included $168,- 
988,000 lost in the 319 building fires, 
$140,309,500 lost in the 39 transporta- 
tion fires, $40,750,500 lost in the 24 


forest fires, and $6,521,500 lost in the 9 
miscellaneous fires. 


The 391 large losses represented less 
than two hundredths of one per cent 
(0.02 per cent) of the total number of 
fires last year but caused approximately 
23 per cent of the total dollar loss. Be- 
cause of the effect of the few large loss 
fires on the annual total fire waste and 
also because of the many inevitable in- 
direct losses resulting from such fires 
that cannot be measured in dollars, the 
large loss fires have been carefully 
analyzed each year by the Fire Record 
Department of the NFPA and the results 
published in the QuaRTERLY. 


Definition of “Large Loss” 


A total direct fire loss to buildings, 
stock, machinery, and other tangible 
assets of over $250,000 is defined as a 
“large loss’’ for the purpose of this 
analysis. The total direct loss is the 
sum of the insured and uninsured direct 
losses. 


Every large loss fire involves serious 


indirect losses. Most of these losses, 
however, cannot be readily measured. 
Business interruption, rental, and other 
insured indirect losses, where known, 
are shown in Table II, page 391. The 
total insured indirect loss reported this 
year is $13,943,000, an 83.5 per cent in- 
crease over 1959. This figure now equals 
8.0 per cent of the building property 
damage loss as compared with 4.4 per 
cent a year ago. 
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Table A 
Number of Large Loss Fires by Occupancies, 1956-1960 
Average 
Number 
1960 1959 1958 1957 1956 per Year 
MN ee os se Vise Woe yh oe es 391 410 356 422 430 402 
Total Building Fires................. 319 331 286 327 320 317 
Public Assembly...... eG br de oe 37 36 27 30 30 
IRN 6 5 Suis 5:5 py s'Feno on e  k 16 18 a7 19 21 
SNR 5-45 vse SAGA Gi New okie tore 4 2 1 0 3 
MND 66 oo Girl Woo hak pee oe es ee 15 10 17 21 
IRE rn Swe s..\o wees oe Ses 59 79 77 51 48 
2 RRS eaear ee ae 2 5 2 8 ave 
Industrial... . She aa meres 128 115 89 126 125 
MINE yee sat oy octal Shae hers Sik iar ds 5 fh ee 60 60 68 62 
MN MPRNMMNOINN 55S ca pig gran Cewl ow ove rw biaik's 6 1 3 8 5 
Total Fires not in Buildings ............... 72 79 70 95 110 85 
MME OOTR ORION 650552 ogo itig 09 5 be ond wae 39 47 55 66 92 
NE Ta Soret era hh te ramet ae ete 24 23 9 16 9 
EM Srl Fo iyo s otra ahs la a: cle ea Soar eos 9 9 6 13 9 


Though every effort has been made to 
determine the actual loss in each case, 
the loss figures given should be con- 
sidered approximate rather than actual. 


Geographical Distribution 


The United States was the location of 
342 of the 1960 large loss fires. These 
fires caused a total of $324,898,500. 
Canada’s toll was 49 fires causing 
$31,671,000 loss. 


Two hundred and seventy-five of the 
319 large loss building fires occurred in 
the United States, 44 in Canada. States 
with the greatest numbers were New 
York with 33, New Jersey 24, California 
18, Pennsylvania 17, Ohio 16, Illinois 
14, Michigan 11, Indiana and Massachu- 
setts 10 each. In Canada, the Province 
of Ontario had 13 large loss building 
fires, Quebec 9, and British Columbia 8. 


Occupancy Distribution 


Table A shows the number of large 
loss fires in the years 1956-1960 by 
occupancy classification. The number 
in 1960 was the second lowest since 1956 
which experienced 316 large loss fires. 


The table below shows the nine spe- 
cific occupancies that were most often 
burned in the 1960 large loss fires. 


The Nine 1960 “Most-Burned”’ 


Occupancies 
Number Per Cent 

Public Schools 13 4.1 
Steel Fabricating 12 3.8 
Hotels 11 3.4 
Supermarkets 11 3.4 
Churches 9 2.8 
Saw and Planing Mills y 2.8 
Restaurants 8 2.5 
Shopping Centers 8 25 
Department Stores az 2.2 

Total 88 27.5 


The two significant 1960 decreases 
were the 25 per cent drop in large loss 
mercantile fires — a reversal of the pre- 
vious five-year continuous rise — and 
the 20 per cent drop in large loss storage 
fires. The major increase was the ll 
per cent rise in industrial large loss fires 
to a new all time high of 128 fires. 


Cause of Fires 


There were approximately 900,000 
building fires in the U. S. and Canada 
in 1960. Each of these fires was caused 
by something or someone, but only 430 
became large losses. 
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Larce Loss Fires oF 1960 


Table B 
Principal Large Loss Building Fire Causes by Number of Fires 
1960 


Electrical Fires 


1959 1958 1957-1953 


58 54 112 


Fixed services, fires due to misuse, or faulty wiring, 


equipment 
Power consuming appliance failure. . . . 


Incendiary, Suspicious 


RINE SD. WAALC HEE | 36.00 lotic we sie cous outers 


Heating and Cooking. . 
Oil fired equipment defective or overheated 


77 
35 


Gas fired equipment defective or overheated.......... 


Other equipment defective or overheated. . . 
Chimneys or flues defective or overheated 
Combustibles near heaters... ... 


Flammable Liquids 


Appliances, incl. lamps, blow torches, etc........... 


Miscellaneous other flammable liquid fires 
Cutting and Welding 
Lightning 
Miscellaneous Known Causes 


Total Known Causes 
Per Cent of Total Building Fires. 


Undetermined Causes . 


Total Building Fires 


The cause of a fire can often be re- 
moved through good fire prevention 
work. Most of the 319 large loss build- 
ing fires would not have occurred had 
proper attention been given to fire pre- 
vention. It is recognized, however, 
that only rarely is the cause of a fire 
directly responsible for the fact that a 
particular fire becomes a “‘large loss’’; 
other factors such as building construc- 
tion weaknesses, the hazards of the 
contents, delayed detection or alarm, 
and the failure to provide automatic 
protection all enter into the picture 
singly or in combination to allow a 
small fire to become big. 


Table B above gives information 
on causes of large loss building fires. 
Of the 1960 large loss building fires, 
58.6 per cent were reported with known 
ot probable causes. This percentage has 
been rising fairly steadily since 1953. 
This trend may reflect a greater aware- 
ness of the importance of investigation 
of all factors of large loss fires. 


8 15 


5 + 28 
3 40 147 


187 190 191 552 
58.6 57.5 66.8 40.9 


= Be 795 
319 331 286 1,347 


For comparative purposes Table B 
also gives data on causes during the last 
seven years from NFPA studies. 


This Year’s Large Loss Study 


The 1960 large loss report is arranged 
to highlight the factors responsible for 
large loss fires. Occupancy factors, 
where important, are covered in the 
NFPA Occupancy Fire Records.* 


The large loss fire report consists of a 
series of articles dealing with the signifi- 
cant features of the building fire expe- 
rience followed by separate articles on 
the ‘“‘Large Loss Fires Not in Build- 
ings,"’ and on ‘‘Large Loss Aircraft 
Fires.’’ Summaries of fires are included 
to illustrate significant factors. 


Each large loss fire is the result of a 
combination of factors. While a report 
on a particular fire may appear as an 
illustration of one factor, the writeup 


*See NFPA list of ‘‘Publications on Fire Preven- 
tion’’ for data on these Records. 
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on each fire is intended to show all the 
major factors which were involved in 
the particular loss. 


The series of articles on the large loss 
building fires is developed to empha- 
size the weaknesses that allow large loss 
fires to occur. 


Page 
INTO Soo vas a coe cs 
Private Fire Protection ~ 327 
Time, Place, and en of Fire. . 338 
Detection of Fire. . 5 ree 
PIRATE EES . os ogo sice bins s bees 349 
Public Fire Protection... ........... 355 


Table I, page 365, indicates the im- 
portant factors responsible for large loss 
fires in recent years. 


The report on “‘Large Loss Fires Not 
in Buildings’’ (page 369) describes fires 
involving property outside of buildings 
with separate reports on forest fires and 
transportation fire experience (other 
than aircraft). 


Since aircraft and missile fires con- 
tinue to take a toll of 25 per cent of the 
total annual large loss, they are sepa- 
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rated into an article of their own for 
special study. 


The 1960 large loss fire report ends 
with Table II, a record of all large loss 
fires grouped by occupancies. Fires that 
have been written up as illustrations can 
be located by use of the Index to Volume 
54 starting on page 437 of this issue. 
Fires appear in the Index under the 
occupancy headings utilized in Table II. 


Acknowledgment 


This study is based on reports sub- 
mitted by many individuals and agen- 
cies. The fire reports so submitted are 
in many cases the result of extra time 
and effort. They often include special 
sketches, plans, and photographs. They 
may be the result of hours of investiga- 
tion and writing. It is to the people 
who submitted these reports — the fire 
chiefs, the fire marshals, the inspectors, 
the insurance industry, and the NFPA 
members who have given freely of their 
time — that this large loss story is dedi- 
cated, for without their support and 
interest the important factors of these 
fires would be lost. 
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1960 Large Loss Building Fires — 


Spread of Fire 


The 1960 large loss analysis proves 
again that large loss fires usually occur 
when fires spread over large areas. The 
principal means, therefore, for prevent- 
ing large loss fires is the limitation of 
fire spread by the provision of fire walls, 
stairwell enclosures, and other fire- 
limiting structural features, and by the 
provision of automatic fire extinguish- 
ing equipment. (See Private Fire Pro- 
tection.) It is true, of course, that a 
few fires each year cause a large loss 
without leaving the room or area of 
origin. These fires, however, are the 
exception as shown by the fact that 
construction weaknesses that permitted 
spread beyond the area of origin were 
a factor in 270 (85 per cent) of the 319 
large loss building fires. 


Two hundred and fifty reports of the 
319 large loss building fires included the 
square feet of floor area involved. In 
these 250 cases 9,226,696 square feet of 
floor area were involved. This is ap- 
proximately 212 acres. In such an area 
307 football games could be played 
simultaneously each on its own field. 

The following material is divided 
into subsections that cover the extent 
of fire spread and construction features 
which influenced the spread of fire. 


Extent of Fire Spread 


Confined to Room of Origin 

In 3 cases (0.9 per cent) the fire did 
not spread beyond the room or area of 
origin. 


Confined to Floor of Origin 


In 14 cases (4.4 per cent) the fire 
spread beyond the room of origin but 
was confined to the floor of origin. 


Confined to Building of Origin 


In 225 cases (70.6 per cent) the fire 
spread beyond the room of origin and 
beyond the floor of origin to destroy the 
entire building. 


Spread Beyond Building of Origin 


In 60 cases (18.8 per cent) the fire was 
able to spread beyond the building of 
origin and into other buildings. 


Outside Fire Spread into Building 


And finally in 17 cases (5.3 per cent) 
a fire that started outside of the build- 
ing was able to spread into it. 


Dec. 12, Philadelphia, Pa., Crown Cork & Seal, Inc. 
$675,000. 

Steet Fasricatinc (Can Fabricating). 
When a faulty electrical panel in the third 
story failed, sparks showered the immedi- 
diate vicinity. Had an accumulation of card- 
board boxes and paper scraps been removed 
from this area, it is possible that the fire 
would never have developed. As it was, the 
combustibles ignited and started a fire, 
which, in the high piled stock required 14 
sprinklers for control. The water flowing in 
the sprinkler system set off the alarm bell 
in the central station headquarters. The 
alarm was relayed to the fire department 
which used hose lines to complete extin- 
guishment. Though the fire damage was 
confined to the room of origin, smoke 
throughout the third floor area and water in 
the immediate fire area contaminated most 
of the tin cans and made them unsuitable for 
use, causing the heavy loss. 
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Mar. 3, East Chicago, Ind., Sinclair Refining Co. 

4 killed $500,000 

PetroceuM Rerinery (Industrial Labo- 
ratory). LP-Gas from the petroleum plant 
is usually brought to the laboratory in a 
12 in. by 24 in. sample container. After re- 
maining outdoors during the night the LP- 
Gas container was brought into the 60 ft. by 
162 ft. 2-story brick, concrete-framed labora- 
tory for normal test procedures. Sudden un- 
explained rupture of the container released 
the gas which was ignited by an operating 


Mike Blizzard 
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Bunsen burner. The explosion killed four 
chemists and injured 5 other persons. The 
second story of the building was demolished. 
The ensuing fire was small and controlled 
rapidly. 


Nov. 10, near Nogales, Ariz., Sinaloa Valley Cold 
Storage, Inc. $1,133,000 
Coxtp Storace. The fire that destroyed 
this building and its contents of 700 tons of 
frozen shrimp originated in a pile of wooden 
pallets piled against the vantde of the build- 


HOTEL, Atlantic City, N. J. When fire fighters answered an outsider’s alarm at 5:24 P. M., 
March 23, the question was not whether the Hotel Wiltshire could be saved but rather whether 


fire could be kept from exposed buildings. 


The adjacent Governor Hotel was scorched and 


embers started an outdoor fire a block away, but otherwise the $300,000 fire was confined 


to the Hotel Wiltshire. 


The unsprinklered 7-story wooden Wiltshire Hotel was closed for the season. 


On the 


afternoon of the fire carpenters and electricians were renovating the lobby and repairs were 


being made to the roof. 
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ing. The reason that the fire eventually 
spread into and through the building will 
be understood from a description of the 
building and the fire protection available. 


The 100 ft. by 200 ft. 1-story building was 
steel-framed with aluminum cladding. Walls 
were lined with 6-inch-thick polystyrene 
foam insulation to which plaster had been 
applied. The ceiling consisted of poly- 
styrene foam supported by wooden furring 
strips which were in turn attached to steel 
framing. The building had no automatic 
fire protection, no watchman protection and 
was located in an area that had no public 
fire protection. 


Discovery was by a neighbor at 5:57 a.m. 
By then the heat of the fire in the pallets 
had ignited the polystyrene foam wall and 
ceiling insulation, and the entire interior of 
the building seemed to be in flames when 
firemen from nearby Nogales arrived. 


On learning that the fire involved a build- 
ing outside the city limits and that no city 


Courier-Journal and Louisville Times 


property was exposed, the firemen returned 
to quarters. 


Aug. 26, San Rafael, Calif., O'Neill & Logan Hard- 
ware Co.,et al. $437,000 


jim Kean 


Harpware Store. Ten minutes after 
this unsprinklered store had closed for the 
night smoke was seen coming from a roof 
ventilator. Fire fighters responding to the 
alarm saw no flames. On attempting to 
force entry into the building, three fire 


LUMBERYARD, Louisville, Ky. One of 60 large loss fires in 1960 to spread beyond 
the building of origin on March 13. Originating in a private garage, this fire spread to a large 
unsprinklered 2-story wooden warehouse of the Kentucky Lumber Co., which was loaded 


with builders’ supplies. 


This spread of fire caused $555,000 loss. 
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fighters were blown back about 15 feet by 
an explosion which is thought to have been 
caused by ignition of fire gases and vapors 
from released paint. 


Destroyed within the building were 
offices, a drapery store, and a floor covering 
and appliance store. Flames destroyed two 
automobiles and sparks ignited lumber sev- 
eral hundred yards distant. 


Building Construction 


All types of buildings were involved 
in the 319 building large losses of 1960. 
Three fires (0.9 per cent) occurred in 
buildings of fire-resistive construction; 
38 fires (11.9 per cent) occurred in non- 
combustible buildings; 20 fires (6.3 per 
cent) in buildings that had combustible 
roofs but otherwise noncombustible 
construction; and 149 fires (46.7 per 
cent) burned in buildings of masonry, 
wood-joisted construction. All-wooden 
buildings experienced 57 fires (17.9 per 
cent); wood-framed, metalclad, 19 fires 
(6.0 per cent); mixed construction, 22 


Robert Wallace 


METAL PRODUCTS STORAGE, Leetsdale, Pa. 
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fires (6.9 per cent); buildings of mis- 

cellaneous other construction and those 

for which construction details are not 

available accounted for the remainder. 

Oct. 3, Vicksburg, Miss., U. S. Army Engineers, et al, 
$1,349,000 


GOVERNMENT Office Buitpinc. The 
fallacy of keeping valuable equipment and 


Ed. McHale 


irreplaceable records in unsprinklered com- 
bustible property is again brought out by 
this fire. Starting in the cafeteria on the 
first floor of the 2-story building, fire was 
discovered by a guard at 2:58 a.m. It is not 
known how long it may have been burning 
since there was no watch station in the area. 


Noncombustible construction and pre- 


dominantly noncombustible contents are no guarantee against a disastrous loss when the 
building is unsprinklered. This building, which was occupied by the Standard Can Corp., 


et al, was destroyed by fire on April 14. 
coolers and other metal equipment. 


It was used for storage of metal waste baskets, 
None of these contributed to the $433,000 fire, but the 


combustible cartons in which they were packed did, as did also some plastic and paper 


products stored in the building. 
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Nova Scotia Fire Marshal 


PUBLIC SCHOOL, Kennetcook, N. S. The combustible section of the Hants North Rural 
High School was destroyed by fire on Nov. 26. See report on page 330. 


Fire spread through the main wing and 
three wings perpendicular to it before being 
extinguished by fire fighters at this Water- 
ways Experiment Station and by fire com- 
panies from Vicksburg. The walls of this 
sheet metal-covered, steel-framed, but other- 
wise combustible building were not fire- 
stopped nor were the attics subdivided to 
assist in limiting fire travel. 


Included in the loss was an electronic 
computer (valued at $400,000); all presses 
and other equipment in the print shop; all 
of the photography laboratory including 
cameras; the entire technical library; prac- 
tically all desks, typewriters, etc.; and some 
personnel files. Most of the classified mate- 
tial was in fire-resistive containers and was 
recovered. When it became apparent during 
fre fighting operations that the building it- 
self could not be saved, hoses were played on 
some files containing finance, accounting, 
and personnel records. 


Proposed plans for erecting replacement 
buildings call for sprinkler protection. 


lily 4, Lafayette, Calif., John P. O'Shea $250,000 


Dwetuinc. Ignition of a wood shake 
toof covering by fireworks from a public 
display a ‘‘good distance’’ down the street 
was the probable cause of fire that destroyed 
15 per cent of the roof and 70 per cent of the 
interior of this 4,483 sq. ft. 1-story wooden 
home. The owner dozed off while reading 
in the library but was startled awake when 
the electric lights suddenly went out. The 
fire was well developed on and had spread 
under the wood shake roof. The alarm was 
promptly telephoned to the fire department 
‘lightly over an hour after the end of the 
public fireworks display. Damage included 
an art collection and library with a reported 
value of $100,000. 


Building Subdivision 
Horizontal Fire Divisions 


The principal structural factor in the 
horizontal spread of fire is the failure to 
provide adequate division walls. Ab- 
sence of such a division wall (instances 
where good judgment would have rec- 
ommended subdivision) was noted in 
206 (64.5 per cent) of the fires. Sub- 
standard construction of the wall itself 
was a factor in 2 cases (0.6 per cent). 


In 22 cases (6.9 per cent) openings in 
the division wall were a factor in the 
horizontal spread of fire. In 11 cases 
window or door openings were unpro- 
tected while in 4 instances unprotected 
conveyor or belt openings allowed fire 
to spread through the barriers. Three 
division walls were protected in a sub- 
standard manner. Four fire doors were 
blocked open or were otherwise inop- 
erative thereby permitting fire to spread 
beyond the division walls in which they 
were installed. 


Horizontal Spaces Not Firestopped 


The second major structural weak- 
ness affecting horizontal fire spread is 
nonfirestopped concealed spaces. Of the 
27 fires (8.5 per cent) in which this con- 
struction weakness showed up, 23 (7.2 
per cent) involved nonfirestopped con- 
cealed spaces above ceilings where good 
judgment would have suggested sub- 
divisions. The remaining 4 fires were in 
other nonfirestopped concealed spaces. 
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May 29, Joliette, P. Q., J. Sansoucy et al. $270,000 

Cirotninc Store. When neighbors dis- 
covered fire at 3:50 p.m. on this Sunday, com- 
bustibles in the yard at the rear of a dry 
goods store were burning. Men on first ap- 
paratus arriving in response to the alarm 
found the entire back of the building a mass 
of flame. Although there were party walls 
between the building of fire origin and each 
adjacent structure, they were poorly con- 
structed and thus did not prevent the spread 
of fire to the abutting structures while hose 
lines were being placed in operation. The 
fire involved four buildings containing as 
many retail stores and housing more than 
20 families in upper story apartments. The 
Joliette fire department, received mutual aid 
from its auxiliary department and Montreal 
fire fighters. Together they gained control 
of the blaze. 





Joliette Gazette 





Oakland Tribune 


ELECTRICAL APPLIANCE, SUPPLIES STORAGE, Oakland, Calif., Oct. 4. A division wall 
with openings protected by automatic fire doors confined fire damage to half of this un- 
sprinklered 100 ft. by 150 ft. 1-story brick, wood-joisted warehouse. The fire originated in 
that part of the warehouse occupied by the Westinghouse Electric Corp. for storage of house- 
hold appliances and electrical contractors’ supplies. It was discovered by a passer-by at 
7:11 A.M. and burst through the roof when fire fighters raised a large rolling steel fire door. 
Fire destroyed the section of the building where it started. The adjoining section, occupied 
as a roofing company warehouse, was undamaged by the $602,000 fire, due to the effec- 
tiveness of the intervening division wall with fire doors at openings. 
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TZ 
9 Sood Stores 


Bob Place 


SHOPPING CENTER, Harwichport, Mass. Since there were no fire cut-offs between stores 
or within the attic over the supermarket, fire, starting in the latter area on Dec. 6, swept 
unchecked through it into four adjoining stores. An electrical short circuit in the unsprin- 
klered concealed space between the suspended metal ceiling and the wood-joisted roof 
caused the $250,000 fire. 


Buffalo Courier-Express 


FURNITURE STORAGE, Buffalo, N. Y. Fire starting in the basement of the 1 to 3-story un- 
Sprinklered A. J. Spangenthal Furniture Co. was discovered by a neighbor at 5:25 A.M. on Jan. 
25. Although there were division walls in the property, fire doors at openings through them 
were blocked open. Absence of complete physical barriers allowed rapid spread. Fire 
aenters, responding to 4 alarms, used 15 22-inch hose lines in extinguishing the $310,000 
ire 








312 


Vertical Openings Not Enclosed 


The principal factor in the vertical 
spread of fire is the failure to enclose 
vertical openings or the failure to pro- 
vide standard enclosures for these open- 
ings. In 113 cases (35.4 per cent) this 
was the reason for extended vertical 
spread of fire. 


Open stairways accounted for 51 of 
these 113 cases. Open elevator shafts 
were a factor in 8 fires (2.5 per cent); 
conveyor openings in 15 fires. There 
were 10 other unprotected openings of 
various types affecting vertical fire 
spread. 


Substandard enclosure of stairways, 
elevators and other vertical openings 
accounted for 29 cases of fire spread (9.1 
per cent of building fires). 


Vertical Spaces Not Firestopped 


The second largest factor in the verti- 
cal spread of fire is the nonfirestopped 
concealed space. Of the 51 vertical 
concealed spaces involved in this year’s 
large losses 47 were within walls. 


Feb. 12, Gainesville, Ga., First Baptist Church 
$600,000 
Cuurcn. The part that nonfirestopped 


walls can play in spread of fire is illustrated 
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by the blaze that destroyed the large 
church in Gainesville, Ga. Answering a 
alarm given by police at 9:30 p.m., fireme 
found a fire in the basement of the unsprit 
klered 10,000 sq. ft. 3-story stone, stee 
frame church. They entered the basemer 
and attacked the fire unaware that fire wz 
also burning in the attic until it burst fro 
the roof. The fire reached the attic frot 
the basement by way of nonfirestoppe 
spaces in walls. 


Dec. 24, Garden City, N. Y., Garden Court Apartme 

Building $300,000 

ApaRTMENT. The basement garage wher 
this fire started was sprinklered and was a 
off from upper floors by a fire-resistiy 
ceiling. Thus, any fire originating in th 
garage should have been extinguished with 
out any threat to tenants. Due to a lacko 
care neither the sprinkler protection nor th 
cut-off provided the protection expected. 


The fire originated in a storage closet i 
the garage during the night. When a tenap 
finally awoke at 3:00 a.m. and notice 
smoke, flames were spreading verticall 
through nonfirestopped walls to a 4-foot 
deep concealed space between the roof an 
ceiling of the top story of the 4-story brick 
wood-joisted building. The tenant an 
janitor spent 16 minutes looking for th 
source of smoke before attempting to tele 
phone the alarm. When the wiring burned 
the phone went dead and the lights went ou 
before the alarm could be given. It wa 
finally transmitted from a public telephon 
around the corner. (Continued next pag 





Vancouver Fire Department 


SAW, PLANING MILLS, Vancouver, B. C. Fire, due to a welding operation, started in 
an undivided, unsprinklered concealed area under this large British Columbia Forest Products, 


Ltd., plant. 


The July 3 loss was $2,981,000. See report page 360. 
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Drennan Photo Service 

On arrival police and firemen hurried 
through the corridors pounding on doors to 
touse tenants. All escaped safely down in- 
terior stairways. 


Courier-Post Photo 
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First firemen to enter the garage reported 
that only a dribble of water was coming 
from sprinklers. Since the control valve was 
found open following the fire, investigators 
lean to one of two possible explanations for 
this condition. One was that the 4-inch 
water supply which also served as the domes- 
tic supply to the building may have been 
overtaxed by simultaneous domestic de- 
mands. The more probable explanation was 
that the system had frozen in the vicinity 
of the garage door. The outdoor tempera- 
ture was 10°F. and the garage door was 
found partly open by firemen. 


There was no question of how the fire got 
from the garage to upper floors. It spread 
through holes that had been made in the 
concrete garage ceiling in connection with 
plumbing, heating and electrical changes in 
the building. Passing through these holes, 
flames spread verticaliy through nonfire- 
stopped pipe shafts and spaces within walls. 


PRIVATE DAY SCHOOL, Camden, N. J. Open stairways, concealed wall spaces, and 
undampered ventilating ducts provided easy paths for vertical fire spread in this high school 
building on April 17. Starting in the basement, flames burned into the first-floor auditorium 
and on entering nonfirestopped ducts and wall spaces, spread to the blind attic before dis- 


covery by a nun in a nearby convent. 


A 12-to 16-inch-thick fire wall parapeted 2 feet above 


the roof failed to confine the flames to the area of origin as the wall was pierced on each 


floor by unprotected openings. 
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j. A. Morris 

ARMORY, Prescott, Ont. Absence of fire walls to subdivide the property horizontally 
and fire stops in the hollow walls to provide vertical subdivision allowed fire, starting in 
the loft on Jan. 23, to spread unchecked through the combustible interior of the Prescott 
Armouries. Before being discovered by a watchman (who made rounds only through a 
section of the property), fire was so well established that fire fighters’ efforts to limit its 
spread were unsuccessful. Damage is estimated at $500,000. 





Tony Tomsic 

NIGHT CLUB, Cleveland, Ohio. The honeycomb of concealed spaces made in the The- 
atrical Grill night club during a recent $250,000 renovation created channels for fire 
to spread horizontally and vertically out of reach of fire department hose streams. No 
sprinklers had been provided, requiring the use of an extremely large amount of water 
for control of the Sept. 13 blaze. See story on page 353. 
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Democrat Chronicle 


CHURCH, Rochester, N. Y. At 6:16 A.M., Jan. 23, several hours after an evening meet- 
ing attended by 700 had disbanded, a passerby saw flames coming from this 3-story stone, 
wood-joisted temple. The fire originated in the first-floor dining service area and spread up 
an open stairway to the undivided attic. The damage to Temple Beth-El was over $250,000. 


Vertical AND Horizontal Openings 


The action of a typical fire, spreading 
both horizontally and vertically, is well 
illustrated in the following case. 


May 27, Harrisburg, Pa., Youth Center, et al. 

$1,200,000 

Ciorninc Store. It might be said that 
fire was slow in starting in this 3-story 7,070 
4. ft. unsprinklered building. A wood floor 
joist adjacent to the 3-inch high pressure 
steam service line where it entered the base- 
ment had carbonized over a period of years 
because of exposure to high temperatures. 
Flaming combustion finally developed and 
ite spread to nearby racked orlon merchan- 
lise stored in plastic bags. Flames then 
ttaveled up a stairway to the first story and 
throughout the rest of the brick-walled, 


steel frame building via air-conditioning 
system ducts. The building of origin was 
destroyed and those on either side suffered 
heavy water and smoke damage. 


At the height of the fire 27 hose lines were 
used by 21 fire companies responding from 
Harrisburg and 7 other communities. 


Interior Finish 


In 40 fires (12.5 per cent) the com- 
bustibility of the interior finish was a 
factor in the outcome. In 31 of these 
fires combustible fiberboard, either 
acoustical tile or sheets, was the in- 
terior finish influencing fire spread. 


The remaining 9 interior finish fires 
involved other types of finish such as 
pressed hardboard and plywood. 
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July 7, Schenectady, N. Y., General Electric Cos 
$496,000 
ExectricAL AppLiANces, ASSEMBLING. 
(Office Building.) Electrical failure in one 
of six air conditioners in the sprinkler- 





Schenectady G. E. News 


protected space between the third-story ceil- 
ing and roof of a 300-ft.-long building is 
thought to have started a fire on July 7 in 
the unsprinklered plenum running its entire 
leagth. The plenum, 10 ft. wide at top, 6 ft. 
wide at bottom and 5 ft. deep, was con- 
structed of combustible fiberboard on wood 
frame and contained two metal air supply 
ducts covered with noncombustible insula- 
tion having asphalt paper backing. It is 
reported that heat released from the fire in 
the plenum fused 107 sprinklers above it and 
61 sprinklers in the third story below it. 
This unusually large number operated be- 
cause water discharge did not effectively 
reach the seat of the fire but was instrumen- 
tal nevertheless in limiting fire damage to 
the vicinity of the plenum. Several 11-inch 
hoses and three 214-inch hoses were used 
during a 3-hour period to extinguish the 
$496,000 fire. 


Extensive salvage operations were re- 
quired to reclaim 2,800 soggy volumes of 
irreplaceable photo files and minimize dam- 
age to typewriters and various other office 
machines from water. 


Building Equipment 
Failure to cut off boiler rooms and 
other hazardous areas was responsible 
for the spread of fire in eight cases. 
Duct systems spread fire and smoke in 
14 fires, air-conditioning equipment in 
two. 
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March 9, East St. John, N. B., Maritime Cartons, Ltd, 

etal. $425,000 

Paper Propucts FasricaTinc. About 
5:30 a.m. a fire occurred in the furnace room 
on the first floor of this 200 ft. by 400 ft, 
l-story wooden unsprinklered paper box 
factory. The boiler was not in a fire-resistive 
room. A minor explosion is reported to 
have occurred, rupturing the substandard 
wall to the boiler room. Fire spread through 
this opening to wax and cleaning fluid 
stored immediately outside the room. 
Flames then spread through the undivided 
structure. 


High winds forced flames against the end 
of a storage building 10 feet away of similar 
construction to the factory but sprinklered. 
The intense heat opened so many sprinklers 
that the water supply was unable to control 
the fire. Flames spread into this second 
building, destroying it also. 


June 22, Fort Smith, Ark., Landers of Arkansas, Inc, 

$1,230,000 

EvectricaL AppLiaNces, AssEMBLING. The 
7,500-sq.-ft. buffing room in which alumi- 
num parts were ground and polished was 
separated from the rest of the 111,000-sq.-ft. 
1-story noncombustible building by concrete 
block walls, one of which had three unpro- 
tected openings. When the fire broke out in 
cutting oil at an automatic grinding ma- 
chine, employees attacked it with a large 
carbon dioxide extinguisher but were unable 
to prevent flames from spreading over oily 
deposits on machines and building members. 


Heat caused the asphalt vapor seal to come 
through the joints in the metal roof deck 
and provide additional fuel for the fire. 
The fire did not spread beyond the unpierced 
concrete block walls but did spread beyond 
the wall with the openings and eventually 
involved an area of about 18,000 sq. ft. 
That more of the building was not involved 
was attributed to fire fighting by employees 
and the public fire department and to the 
fact that heat and smoke were vented 
through holes that opened in the sagging un- 
protected steel roof. 


About 25 per cent of the plant was sprit- 
klered, but none of the area involved in the 
fire was protected. 


Cartons, Ltd, 
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Wide World by Lt. Robert Kennedy, P.F.D. 
CHURCH, Philadelphia. Pa. 


This fire on March 10 originated in the boiler room of the 


Bethany Temple Presbyterian Church while a group of parishioners were cleaning up after a 


family night. 


Discovery was made by a passerby who warned the occupants in time for all 


to escape safely. The boiler had recently been enclosed with a cinder block wall, but the old 
wood lath and plaster ceiling overhead was not changed nor were rusted-through flue pipes 


replaced. 


During the $322,500 fire a hydraulic jack on the aerial ladder truck shown in the 
photo slipped and allowed the ladder to fall. The second photo shows ladderman Matthew 
Harkin attempting to swing the big stick away from the building and save his comrades as 


the ladder falls. 


Oct. 9, Williamson, W. Va., Mountaineer Hotel 

$250,000 

Hoter. Reporting for work at 10:25 a.M., 
the chef turned on the electric deep fat fryer 
in the first-floor kitchen, left to get supplies 
in a storeroom and on returning five minutes 
later found the fryer in flames. After empty- 
ing a 6-pound carbon dioxide extinguisher 
on the fire without putting out the fire, the 
chef notified the hotel manager in the lobby 
who, with another employee, brought a 6- 
pound carbon dioxide extinguisher and a 
24-gallon water-type extinguisher to the 
kitchen. With these the fire in the fryer 
was extinguished, but to be on the safe side 
the fire department was asked to ‘‘come to 
the Mountaineer Hotel kitchen.”’ 


Arriving firemen saw flames coming from 
the roof of the 5-story brick, steel-framed 
building where they had spread via the ex- 
haust duct from the first-floor kitchen. The 
duct was not enclosed in a masonry shaft as 
required by the NFPA Standard for Ventila- 
tion of Restaurant Cooking Equipment 
(NFPA No. 96). The substandard feature 


The three men on the ladder at the time were injured. 


allowed heat from the fire in the duct to 
ignite the wood roof. Fire damage was con- 
fined to the roof but water and smoke dam- 
age to the rest of the building was heavy. 


Building Contents 


If a building is fire resistive in con- 
struction and finished with noncom- 
bustible materials, then the only re- 
maining fuel for fire is the contents of 


the structure. In 166 fires (52.0 per 
cent) one or more of the contents fea- 
tures of the building was a factor in the 
outcome. 


Flammable Liquids 


First on the list of complicating con- 
tents factors were the 79 flammable 
liquids fires. In 27 of these the liquids 
escaped from tanks and drums, in 13 
cases a flammable liquid container rup- 
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tured. In 15 cases the liquids involved 
wefe in process equipment, in 7 cases 
piping failed or ruptured, and in 3 
others the flammable liquid escaped 
from fuel tanks of vehicles or planes. 
Flammable liquids influenced extent of 
damage in various ways in the remain- 
ing 14 fires. 


improper Storage Practices 


The next largest contents factor was 
improper storage. Of the 61 cases where 
storage methods contributed to the ex- 
tent of damage, 23 were due to poor 
stock subdivision, 22 to stock that was 
piled too high, and 5 to inadequate 
clearance between stock and windows 
or walls. Eleven cases involved other 
storage factors. 


Dust Conditions 


In 34 cases dusty conditions produced 
by the nature of the contents seriously 
contributed to fire spread. In 29 of 
these cases dust was on structural mem- 
bers, and in 4 dust explosions occurred. 
In one instance fire was spread by rubber 
buffing dust. 


Poor Housekeeping 


In 30 cases poor housekeeping was a 
factor in the fire spread. In 10 cases 
oily or greasy deposits were a problem, 
in 5 cases the accumulation of rubbish 
was a factor, and the remaining 15 were 
due to various Causes. 


Gases 


There were 26 fires where gases were 
a factor. Nine fires involved natural or 
manufactured gas, 6 involved liquefied 
petroleum gas, 6 acetylene, 1 ammonia 
and the other 4 involved chlorine, hy- 
drogen and ogygen. 


Gas escaped from piping in 10 cases; 
gas container explosions occurred in 5 
cases; and gas escaping from cylinders 
and storage tanks was a factor in 5 
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cases. In the remaining 6 cases gases 
were a factor for miscellaneous reasons, 


There were 15 cases of other contents 
factors that were an influence on either 
fire spread or on fire fighting, such as 
the storage of explosives or ammunition. 


Oct. 22, Lowville, N. Y., American Machine & Foundry 

Co. $300,000 

Harpwoop TurNING Piant (Bowling Pin 
Finishing). On the second floor of this 
300 ft. by 65 ft. 2-story wooden building, 
bowling pins were conveyed through a dip 
tank of cellulose nitrate lacquer and a long 
drying tunnel. The building was protected 
by automatic sprinklers, but the enclosure 
housing the dip tank and drying operation 
was not. No automatic carbon dioxide or 
dry chemical protection was provided for the 
dip tank and dry tunnel nor Nid the dip tank 
have a dump valve and overflow drain con- 
nected to a salvage tank. 


While the dipping and drying operation 
was in progress, fire broke out in the vicinity 
of the dip tank. In a very short time the 
entire dip tank and dry area were in flames 
and burning flammable liquid was spreading 
over the floor. Sprinklers operated to keep 
the fire from spreading and from igniting 
structural members, but due to the dense 
smoke and the shielded fire in the dip tank 
and dryer enclosure they were allowed to 
operate for 214 hours until the fire had been 
extinguished by hose streams directed from 
outside the building. Sprinklers also con- 
trolled fires that broke out in the first story 
when burning flammable liquid came down 
through second-story flooring. 


The flammable liquid on the floor around 
the dip tank must have come from the tank 
Since it was the practice to maintain a 1-foot 
freeboard in the 3-ft.-deep dip tank, investi- 
gators do not believe the tank overflowed. 
An explosion was felt almost immediately 
after the fire was discovered suggesting pos- 
sibly that the concussion of a flammable 
vapor explosion blew flammable liquid out 
of the tank. 


Oct. 24, Central Islip, N. Y., Central Islip State Hospital 
$510,000 
Menta Institution (Hospital Supplies 
Storage). The folly of storing valuable ma- 
terial in buildings without sprinkler protec- 
tion and in violation of fundamental storage 
principles was demonstrated by this fire 
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attack, was stored in what was essentially a 


-S £ases 
ata huge pile without aisles in the second story 
: of the unsprinklered 2-story brick, wood- 
ontents joisted building. Under these conditions, 
. either the stock was exposed to complete destruc- 
; tion by a single fire. 
such as 
inition. Mar. 18, Indio, Calif., Valley Date Gardens, Inc. 
$290,000 
. Round Foon Propuct Srorace. Improper ar- 
rangement of packed date boxes offset the 
ling Pia early notification of fire over a connection 
of tha from the automatic detection system to the 
‘Idi : : fire department via the police dispatching 
. ‘de a , office. Instead of being able to attack the 
a loa ey ff a tok a blaze as soon as the building was ventilated, 
cxeall i Diy, yt fire fighters first had to carry out hundreds 
close 1 ae A of boxes to get at the burning area. Once 
erstial o meee the seat of the fire was located, control was 
side aa is Bena ee _ soon accomplished. Smoke contamination 
for tia that destroyed equipment for mobile hospi- and water damage to other dates in the 
ip tank tals and field aid-stations. This equipment, 10,800 sq. ft. building had already occurred 
a a supposedly vitally needed in case of enemy _ by this time, however. 


in con- 


nto 


eration 
ricinity 
me the 
flames 
eading 
o keep 
yniting 
- dense 
p tank 
ved to 
d been 
d from 
O con- 
t story 
down 


round 
» tank 
1-foot 
ivesti- 
owed. 
liately 
& pos- 
mable 


Wide World 
id out wae 


LIQUOR STORAGE, near Owensboro, Ky. This bonded whiskey rack warehouse and 
the contents of 20,000 barrels of whiskey stored 12 tiers high were destroyed by fire on 
June 30, probably from a lightning strike. The warehouse had no sprinkler protection, no 
tospital lightning protection and was located outside the city limits of Owensboro in an area where 
water supplies for fire fighting were very weak. 

Heat from the fire ignited the roof and window frames of another warehouse 102 feet 
e ma- away and the distillery 119 feet away. Damage to these buildings was minor due to the 
rotec- work of firemen who used what water was available to protect exposures. 
orage Had it not been for the fact that the cellar hole of the building of origin was drained to a 

safe location, it is probable that flowing burning whiskey would have spread the fire to 


s fire other buildings. 


pplies 
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Mar. 4, Henrietta, N. C., Burlington Industries, Inc. 

$300,000 

Cotton Storace. While cotton was be- 
ing stacked in the l-story sprinklered ware- 
house a lift truck backed into a pile of bales 
starting a fire. A brief attempt to put out 
the fire with a vaporizing liquid extinguisher 
was futile as the fire flashed over cotton 
stored in two adjacent piles containing a 
total of 2,300 bales. 


The dry pipe sprinkler system was sup- 
plied by a 150,000-gallon standpipe (55,000 
gallons 35 ft. above the highest sprinklers), 
a 1,000-gpm steam fire pump and a 750 gpm 
gasoline engine fire pump. Although there 
was an adequate water supply for sprinklers 
(even before operation of the pumps), the 
sprinklers were unable to control the fire due 
to the height of the piles Cup to 12 bales 


Wide World 
FLOUR MILL, Port Colborne, Ont. 
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high stacked on sides) and the lack of sub- 
division of piles. The fire pumps were 
started promptly. Employees also, how- 
ever, soon had 11 hose streams supplied by 
yard hydrants in operation. Water demand 
of these streams exceeded the pump capacity 
with the result that the sprinkler supply was 
seriously depleted. Thereafter the wood 
roof of the 75 ft. by 75 ft. brick, wood-joisted 
building collapsed. 


About three hours after the roof collapsed, 
the retaining nut on one of the pistons of the 
steam pump came off. The pump was out of 
service for three hours for repairs. The gaso- 
line fuel pump of the gasoline-driven pump 
failed soon after the steam pump shut dowk 
A manually operated gasoline feed pump was 
used thereafter to keep the gasoline-driven 


pump operating. 





A flour dust explosion occurred about 8:00 P.M. on 


Oct 7 in the third and fourth floors of a 4-story, wood- and steel-framed, corrugated ironclad 
building. These areas were used for flour bleaching and packing, respectively. Cause of the 
explosion has not been determined but may have been due to malfunction of a chlorine 
dioxide generator or by ignition of a dust cloud in a flour agitator. In a very short time, en- 
suing fire spread to similarly constructed adjoining buildings and then across a yard area to 
four other multistory buildings housing the bag factory and finished goods. 

Plant fire pumps were started and the fire department was called promptly. Even so, 
the fire was beyond the public department's control when it arrived. Automatic sprinklers 
in the building of origin were not effective because piping had been broken by the explosion. 
Those sprinklers remaining intact in exposed buildings could not cope with wide fire fronts 
offered by burning exposing buildings. 

Fire fighters had difficulty in attacking the fire because of limited land space between 
buildings and because of water on three sides of the property. A fire boat from Buffalo, 
N. Y., was sent to aid and delivered water on one end of the fire which was completely 
beyond reach of land apparatus. 

Early attempts by fire fighters to rescue an employee from the building of origin had to 
be abandoned due to threat of floor collapse. Minutes after the men were withdrawn, 
machinery was heard crashing through floors. The trapped employee was killed and 
six others were hospitalized. 
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Apex Photos 

WOOD FIBER PRODUCTS PLANT, Gatineau, P. Q. Fire that destroyed half of Inter- 
national Fibreboard Ltd.'s sprinklered plant on Feb. 20 originated in a pile of wrapped 
asphalt-impregnated fiberboard which was being allowed to cool. See report on page 331. 


Boron Enterprise 

CHEMICAL AND DRUG STORAGE (Paper bags, Ammonium Nitrate storage), near 
Boron, Calif. Fire of suspicious origin on May 10 first involved paper bags at one end of 
an unsprinklered warehouse but it soon spread across these bags through the undivided 
12,336 sq. ft. building to 20 bags of ammonium nitrate at the other end. Instead of follow- 
ing the regular procedure for attacking fires involving ammonium nitrate — use of large 
quantities of water — plant and municipal fire fighters withdrew believing that an explosion 
of the ammonium nitrate was imminent. No explosion occurred as the building and its 
contents were completely destroyed. Loss was $250,000. As outlined in the article, 
Ammonium Nitrate — Behavior in Fires, in the 1960 NFPA QUARTERLY, there is considerable 
evidence that ammonium nitrate exposed by fire does not explode under normal storage 
conditions. 
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March 29, Cincinnati, Ohio, U. S. Drill Head Co. 

$252,000 

Street FasricaTion (Machine Tool Manu- 
facturing). When employees smelled gas on 
March 28 they adeuklidene but did not 
notify the utility company or municipal 
emergency services of the unsafe condition. 
The gas, later found to be coming from a 
leak in an underground distribution main, is 
believed to have entered the building 
through voids in the concrete block wall. 
The accumulation was ignited sometime 
after the plant closed, and fire was discovered 
by a passerby who notified the night watch 
at a fire station at 4:28 a.m. 


Although there was a fire detection sys- 
tem, it did not operate until 28 minutes after 
the alarm was given by the citizen. The 
supervisory company, to which the system 
was connected via leased telephone lines, 
had received an open circuit trouble signal 
at 4:08 a.m. but the only action taken was 
to contact the telephone company. When 


i 7 


Wide World 
PUBLIC SCHOOL, Wauseon, Ohio. 
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the fire alarm signal was finally received at 
4:56 a.m. in the central station office, it was 
not passed along to the fire department for 
29 minutes. 


Dec. 31, near Macon, Ga., Mead Corp. $350,000 

Paper Mitts. Several years ago ash drop 
ping into the bottom of a 300-ft.-high brick 
industrial stack at this mill ignited. The 
intense fire took a layer of brick off the in- 
side of the stack. When rebuilt the stack 
was relined and bands were placed around 
the bottom half of the stack. 


Following a holiday plant shutdown the 
boilers were prepared for reignition. After 
what appeared to be a proper purge period 
the boiler was about to be ignited whena 
fuel gas-air mixture ignited explosively in 
the fire box. The top 150 feet of the stack 
was blown off. The bands held the bottom 
half together. A new stack is being con- 
structed. 


On Saturday afternoon, March 19, two plumbers 


were in the 2-story elementary school attempting to open a sewer line when an explosion 


leveled a large part of the building. 


Investigators found a leak in gas piping in the alley 


beside the building that permitted natural gas to accumulate in the crawl space under the 


building. 


lt was this gas that is believed to have exploded. 
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i Windsor Star 


DEPARTMENT STORES, Windsor, Ont. During installation of a conversion gas burner in 
a former coal-fired heating boiler, purging of air from the gas service supply line was at- 
tempted at a 2-inch union on the pilot line at the front of the boiler. When workmen were un- 
able to get the pilot lit, they disconnected the 2-inch union between the 3-inch main valve and 
the meter in order to bleed the supply at that point. Although the control valve had been 
throttled somewhat, a large quantity of gas was permitted to enter the basement and the 
flammable gas-air mixture ignited explosively. An operating coal-fired hot water heater 
probably provided the source of ignition. The rear wall of the 2-story brick, bar-joisted 
Metropolitan Stores, Ltd., building was blown out, allowing the back section of the structure 
to collapse. Ten of the approximately 150 customers and employees in the store were 
killed and 75 were injured in this Oct. 25 disaster. 


Exposure Fires Oct. 27, Calgary, Alta., Concord Investments Ltd. 
$325,000 
No study of fire spread would be com- 


plete without a mention of exposure 
fires. In 77 fires the exposure problem 
was a big factor in fire spread. Sixty 
fires spread from the building of origin 
to one or more other buildings, while 
17 outside fires spread into buildings. 
In these fires one or more of the follow- 
ing items was a factor in the fire spread 
(listed in order of importance): inferior 
combustible construction (24), inade- 
quate separation between buildings 
7), poorly constructed party walls 
(5), explosion (10), ordinary glass 





um bers : 

plosion Windows (9), yard storage between 

e alley thdj . el “i 

a buildings (4), interconnecting passage Daun =tiheee 


Ways, conveyors (2). (Story on page 324) 
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BuILDINGs UNDER Construction. Four 2- 
Story apartment building under construc- 
tion were destroyed and a fifth was damaged 
by fire that broke out in a second-story 
kitchen of one of the combustible buildings 
(combustible throughout except for brick 
veneer on the ends). A propane torch being 
used by a plumber to sweat a baseboard 
heating pipe is believed to have ignited a 
wax-coated paper vapor barrier. This vapor 
barrier was over mineral wool batts and due 
to the fact that interior wall finish had not 
as yet been applied, the coated paper con- 
stituted the interior finish of the buildings. 


The fire spread so rapidly that the plumber 
had no choice but to flee leaving his equip- 
ment behind. 


Art Dietle 


BUILDING BEING DEMOLISHED, New Haven, Conn. 
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Exposed plywood sheathing on buildings, 
unprotected window and door openings, and 
30 mph gusty winds allowed the fire to 
spread quickly to exposed buildings where 
it spread rapidly over the exposed waxed 
paper vapor barriers. 


Fire fighters were able to save part of one 
building under construction that was in the 
path of the flames and kept fire from a con- 
tractor’s shed containing explosives and 
gasoline. 


April 14, Pine Bluff, Ark., H. S. Lee Bulk Oil Plant, 
etal. $287,000 
PetroLeuM Buk Puiant. After leaving 
his gasoline tank truck near the five undiked 
12,000-gallon horizontal steel tanks on steel 


Despite diligent efforts by the public 


fire department, radiant heat from fire in a vacant loft building ignited the St. Lovis Catholic 
Church and School across the street. The $600,000 loss on Aug. 29 started when sparks from 
an acetylene torch being used to remove sprinkler piping on the first floor fell into combustibie 
waste in the former piano factory. The alarm was delayed by the welder who fought the 
fire instead of calling for help first. Fire spread was rapid as the roof and all windows had 
been removed. Part of the walls and roof of the exposed church collapsed and the exposed 
school was damaged extensively. 

Demolition procedure for large sprinklered buildings calls for maintenance of sprinkler 
protection in all floors until demolition reaches the floor above. Had this procedure been 
followed, this loss would not have occurred. 
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supports, the driver went to the office for 
unloading instructions. While talking to 
the manager he saw fire near the tanks and 
the fire department was called promptly at 
4:45 p.m. The fire did not appear too severe 
upon arrival of first apparatus but a second 
alarm was ordered as a precautionary step. 
Despite quick hookup and use of three 24% 
inch lines, the gasoline storage tanks began 
rupturing 10 minutes later. 


None of the five tanks was equipped with 
an emergency vent but all had normal 
breather vents. The unprotected steel sup- 
ports under the tanks failed allowing the 
tanks to drop to the ground. All tanks rup- 


Daily News Record 


DEPARTMENT STORE, Harrisonburg, Va. 
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tured from overpressure and one rocketed 
60 ft., landing about 20 ft. inside of an ad- 
joining fertilizer mixing and packaging 
plant. A large portion of this 41,040 sq. ft. 
iron on wood frame building was immedi- 
ately involved. The flammable liquids 
spread through the area and ignited three 
dwellings, a gasoline service station, an oil 
warehouse and a shop before the spread 
could be checked an hour after the initial 
explosion. 


The life hazard of inadequate emergency 
vents on flammable liquid tanks is discussed 
in an article in the January 1960 Quar- 
TERLY, reprint of which is available. 


Before being seen by a night employee of a 


nearby bank, this Aug. 31 fire, starting in the first story of the 3-story Bargain Shop, had been 
transmitted through unprotected plain glass windows into an adjoining 1-story soda shop. 
Flames spread through the shop and through plywood-covered windows into a 3-story 
block with a clothing store on the first floor, a beauty shop and apartments on the upper floors. 
When fire fighters pulled in, the open stairway to apartments was blocked by fire and five 
persons had to be rescued by ladder before extinguishing operations could be started. By 
this time the building of origin was totally involved. All three buildings were badly gutted 
before the $315,000 fire was finally extinguished. 
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Tom Brunk 

MACHINERY STORAGE, Lima, Ohio. Boys playing on a pile of wood pallets outside and 
adjacent to the Palmer-Donavin Manufacturing Co. warehouse set the pile afire on July 19. 
Thirty minutes later, when noticed by a motorist, the fire had spread into the undivided and 
unsprinklered 230 ft. by 120 ft. 1-story wood-framed, ironclad building containing building 
materials. Once inside, the fire spread rapidly through the stored material consisting of 
asphalt roofing, soft fiberboard, paper-backed insulation and other items stored in com- 


bustible cartons. 
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1960 Large Loss Building Fires — 


Private Fire Protection 


Most large loss fires become large be- 
cause of the absence of private fire pro- 
tection in high valued property; a few, 
because of the misuse, poor design, im- 
proper installation or inadequate main- 
tenance of one or more of the various 
types of private fire protection. Typical 
examples of these latter cases from the 
1960 large loss fire experience will be 
cited in this article. 


Typical Fire with No Protection 
Aug. 19, Suamico, Wisc., Suamico Box Co. $269,500 
Woopen Box Prant. The fire that de- 
stroyed three communicating buildings — 
box factory, box warehouse, stock ware- 
house — is a good illustration of the fallacy 
of operating a plant without private or pub- 
lic fire protection. 


Suamico is a small unincorporated village 
with an unorganized fire department. The 


Glenn Hage 


box factory consisted of combustible build- 
ings without sprinkler protection or water 
supplies for fire fighting. In other words, it 
should have been quite obvious to the plant 
operators that any fire that broke out would 
be likely to cause major damage unless dis- 
covered while still small enough to be con- 
trolled with extinguishers. However, no 
watchman was hired to watch the build- 
ings during nonoperating periods with the 
result that fire that broke out during the 
night was not discovered until neighbors 
half a block away smelled smoke. 


Firemen went to the fire station, and after 
one atrived with a key, drove their truck to 
the fire, where because of the extent of the 
blaze and the lack of water, their activities 
were Jimited primarily to clean-up. 


Automatic Sprinklers 


In 259 (81 per cent) of the 1960 large 
loss building fires, the lack of automatic 
sprinkler protection was a definite 
factor. 


PLASTIC FILMS AND SHEETS FABRICATING, Princeton, Minn. The 200 employees of 
the Fingerhut Mfg. Co. escaped safely from this 50,400 sq. ft. 1-story building when fire 
spread rapidly through the undivided and unsprinklered building. Ses r>port on page 328. 
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In 1960, 43 automatic sprinkler sys- 
tems were involved in large loss build- 
ing fires. This is 8 more than the 35 
involved in 1959. Twenty-six of the 
fires occurred in buiidings protected by 
complete systems, while 17 occurred in 
buildings with partial systems. 


In 15 cases (11 explosions, 3 severe 
exposure fires, and one fire in a building 
which was in an early stage of con- 
struction) there were no sprinklers and 
the provision of them would not have 
been a factor in the outcome of the fire. 
In 2 cases there was no information on 
sprinkler protection. 


Any review of unsatisfactory sprin- 
kler performance should mention the 
1960 study of 67,457 sprinklered fires* 


*NFPA Quarterty Reprint Q54-5 (50 cents). 
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which indicates that sprinklers perform 
satisfactorily 96.2 per cent of the time. 
The review here of sprinkler perform- 
ance in the 1960 large loss fires will 
show gtaphically what happens when a 
sprinkler system is not designed for the 
hazard protected, is not backed up by 
a strong water supply, or is not main- 
tained in operating condition. 


Typical Unsprinklered Fire 


July 29, Princeton, Minn., Fingerhut Mfg. Co, 

$835,000 

Piastic Firms AND SHEETS FABRICATING 
(Plastic seat cover mfg.). Lack of automatic 
sprinkler protection was responsible for the 
destruction of this small town’s biggest in- 
dustry. The fire originated in the shipping 
room where an employee was using a cuttin 
torch to make alterations to an niece 
conveyor system. A guard who was posted 


to watch for possible fires left his post for a 





Messenger Photo Service 


PRINTING, TYPESETTING, Chicopee Falls, Mass. 


When passers-by saw this Dec. 8 fire 


for the first time flames were leaping 50 feet over the roof of the 32,000 sq. ft., 1- and 


2-story building of mixed construction. 


The building belonged to the Rich Lithographing 


Co., one of the largest printing establishments in western Massachusetts. 
Even the efficient fire fighting with master streams and many hand lines could not save 
the building, the payroll for the 160 employees or the new $365,000 imported 5-color press, 


or its $135,000 4-color mate. 


While the fire cause is not known, the cause of the $1,082,000 loss is known — a valu- 
able, large-area building without automatic sprinkler protection. 
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Lloyd S. Jones 


VEHICLE ASSEMBLY (Railroad tank cars), Masury, Ohio. 


Fire that started in a paint 


drying booth about in the center of the 75-ft. by 960-ft. building, spread through the entire 
undivided and unsprinklered structure. It is estimated that the Oct. 22 fire burned for about 


10 minutes before it was discovered by employees at 8:37 A.M. 
directions feeding on paint and dust deposits. 


Flames spread in both 
Included in the $3,000,000 loss were about 


100 railroad tank cars in the plant for painting. Twelve hundred employees of the General 
American Transportation Corp. were thrown out of work by the fire. 


few minutes and during his absence a fire 
started in a barrel of plastic cuttings. On 
finishing his job, the welder discovered the 
fire. Attempts to put it out with extin- 
guishers had to be abandoned as the fire 
spread to stacks of boxed seat covers ‘and 
generated great volumes of black smoke. 


In the absence of automatic sprinkler pro- 
tection and fire divisions, flames spread 
rapidly through the undivided 200 ft. by 
252 ft. 1-story noncombustible building 
(masonry walls, steel framing, metal roof 
deck, built-up roof covering on combustible 
insulation). When the fire department ar- 
tived dense smoke pouring from doors and 
windows prevented entry and effective use 
of limited water supplies. 


Completely Sprinklered Buildings 


Of the 26 complete automatic sprin- 
kler systems involved in large loss fires 
in buildings, 5 systems performed satis- 
factorily and 21 systems did not operate 
satisfactorily. 


Closed valves were responsible for 8 
of the 21 unsatisfactory performances. 
In three of these eight instances the 
sprinkler valves were closed prematurely 


(before the fire was extinguished), two 
valves had been closed for repairs to the 
systems, one valve was closed to abet 
atson, and two were closed for unde- 
termined reasons. 


Three of the 21 unsatisfactory per- 
formances of sprinkler systems were be- 
cause the systems were not properly 
supplied with water. In one case there 
was insufficient public water for sprin- 
klers and hose streams and in the other 
two there were insufficient private sup- 
plies for sprinklers and hose streams. 


In 8 of the 21 unsatisfactory sprinkler 
cases the hazard of the occupancy was 
the reason for failure. In 5 of these, 
explosions damaged the systems and 
in 3 the occupancy hazard was too 
severe for the system as installed. 


One of the 2 remaining failures was 
due to a defective dry valve and the 
other to an exposing fire which over- 
powered the sprinkler system in the ex- 
posed building. 
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Fires in Partially Sprinklered Buildings 


Of the 17 partial sprinkler systems in 
buildings involved in the 1959 large loss 
fires, 2 systems were not a factor in the 
outcome as they were not in the fire 
area. 


Six partial sprinkler systems operated 
satisfactorily in that they kept fire from 
spreading from the nonsprinklered to 
the sprinklered areas. 


In 9 cases partial sprinkler systems 
were ineffective. In 4 of these, fire 
started outside but spread into the 
sprinklered area; in 2 there was insufh- 
cient public water for sprinklers and 
hose streams. 


One of the 3 remaining cases was due 
to a defective dry pipe valve, one to a 
fire originating in an unsprinklered en- 
closure and one to a system of sprinklers 
that had never been connected to a 
water supply. 


Feb. 17, Clifton, N. J., Velveray Corp., et al. 

$8,000,000 

Crotn Coatinc. The fire that destroyed 
this 4-story brick, plank on unprotected 
steel building 485 ft. long and 142 ft. wide 
was the result of a combination of fire pro- 
tection weaknesses including premature shut- 
off of sprinklers, failure of building occu- 
pants to notify the fire department and fail- 
ure of the fire department when summoned 
by an outsider to pump into the sprinkler 
system. A fourth fire protection weakness 
that was an important factor in the out- 
come was a vertical opening — in this in- 
stance a l-inch crack between the building 
wall and flooring. 


At about 8:50 a.m. a fire occurred in 
resinous dusts at wooden planking over a 
plastics laminating machine in the first story. 
Such fires were not uncommon, and as in the 
past employees attacked this one with port- 
able extinguishers and did not call the fire 
department. The fire above the machine 
was put out with extinguishers and by the 
operation of one sprinkler. 


The building occupants did not realize 
that during the cari of the fire flames had 
entered the second story through a 1-inch- 
wide shrinkage crack between the second- 
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story flooring and a brick wall. The post 
indicator valve in the yard that controlled 
the sprinkler system in that section of the 
building where the fire started (there were 
three other systems) was closed. At 9:02 
A.M. employees in a building across the 
street saw smoke coming from second-story 
windows and telephoned the fire department. 


ee firemen saw the fire in the 
second story, and with the use of hose 
streams had practically extinguished it when 
it was discovered that the fire had also ex- 
tended to the third story through cracks 
between the walls and flooring. It was 
probably at about this time that the fire 
fighters realized the extent of the fire and 
discontinued inside fire fighting. It was 
probably at about this time also that some- 
one remembered to open the post indicator 
valve. By now, however, the fire had pene- 
trated to the fourth floor and so many sprin- 
klers had fused that the available water sup- 
ply was overtaxed. The sprinklers had no 
effect either in adjoining sections of the ex- 
tensive plant into which the fire spread 
rapidly at each floor level. At no time did 
the fire department connect to and pump into 
either of the two fire department connections 
to the sprinkler systems. 


At about 10:30 a.m. part of the roof col- 
lapsed; and a short time thereafter, the 
building floors fell in and parts of the walls 
fell out. 


Nov. 26, Kennetcook, N. S., Hants North Rural High 

School $415,000 

Pustic Scuoot. This large rural school 
located 35 miles from the nearest fire depart- 
ment depended primarily on a 3,000-gallon- 
capacity pressure tank sprinkler system for 
its fire protection. This system would un- 
doubtedly have extinguished the fire or 
would have held it in check until public fire 
protection arrived had it not been for the 
fact that it originated in an unsprinklered 
concealed space between the first and second 
floors where it burned for more than 1% 
hours before the Windsor Fire Department 
reached the scene. 


The building consisted of two adjoining 
and communicating sections, one noncom- 
bustible and the other, where the fire origi- 
nated, combustible. (See photo, page 309.) 
Walls and ceilings in the combustible sec- 
tion consisted of combustible fiberboard on 
wood studs and joists with the exposed sur- 
faces plastered. 
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The school janitor had been using a pro- 
pane torch on pipes above a first-floor shower 
stall in the combustible section during the 
morning of November 26. By eliminating 
other possible fire causes, it is presumed that 
his torch ignited the hidden surface of the 
combustible fiberboard ceiling. While he 
was home at lunch the fire spread through 
concealed wall and ceiling spaces. Eventu- 
ally it broke through the ceiling in several 
locations operating sprinklers which per- 
formed satisfactorily on fire within range of 
sprinkler discharge. However, sprinklers 
had no effect on fire spreading through con- 
cealed spaces and consequently the fire was 
still out of control when the water supply to 
sprinklers was used up. 


The sprinkler waterflow alarm was noticed 
at 1:30 p.m. and the Windsor Fire Depart- 
ment was called. When two pumpers, a 
rescue squad and 16 fire fighters arrived 35 
minutes later, fire had broken through the 
roof in one small area; and if there had been 
a readily available water supply, it is prob- 
able that part of the combustible section 
could have been saved. The two pumpers 
relayed water from a river 1,500 ft. away 
through a 24-inch hose wyed into two 14- 
inch hoses. The fire department was com- 
mended for being able to prevent the fire 
from spreading to the noncombustible sec- 
tion with these two small lines. 


May 3, Chicago, Ill., Electro Lighting Corp. $966,000 
ELectricaAL APPLIANCES, ASSEMBLING. The 


plant involved in this fire was a 150 ft. by 


600 fr. (2-acre), 1-, 2-, 3-, and 4-story mostl 
brick, wood-joisted and heavy timber baile 
ing. Access to the building was limited to 
streets at both ends since high railroad em- 
bankments extended along the sides of the 
building. The completely sprinklered build- 
ing was supplied from a city main through 
an eight-inch dead-end yard main servicing 
13 sprinkler risers and two gravity tanks. 
The water pressure on the yard main was 
boosted by an electric-driven 750 gpm fire 
pump. The yard main which ran the length 
of and under the building was equipped with 
a fire department connection at both ends. 
Two sectional control valves divided the 
system into three major parts: 


Part I — 8-inch city connection, meter on by- 
pass and meter valves, fire pump, fire de- 
partment connection, four risers, and two 
gravity tanks. 


Part II — Sectional valve, and six risers. 


Part III — Sectional valve, three risers, and 
a fire department connection. (This last 
fire department connection was located 
100 ft. from a public double hydrant.) 


A leak in the underground 8-inch yard 
main below the floor of the building was 
discovered on the fire pump side of the first 
sectional control valve (Part I). 


The owner had his own men prepare the 
building for the repairs. They shut off the 
fire pump and one gravity tank, drained the 
other gravity tank, and broke up the con- 
crete over the break. They then left the job 
to be finished in the morning by the sprinkler 
contractor. 


No attempt was made to close the sec- 
tional control valve beyond the break (Part 
II) and back-feed the nine risers on the other 
side of this valve with two hose lines from 
the nearby public hydrant through the end 
fire department connection (Part III). 


There was no attempt to provide back- 
feed to the four sprinkler risers (Part I) 
through their 2-inch drain valves. There 
was no attempt made at around-the-clock 
repairs. There was no attempt to provide 
watchmen, hoses and extinguishers for the 
areas of floors that now were without sprin- 
kler protection. 


When the fire broke out on the unoccupied 
second floor, there was no one to see it and 
no sprinkler system to put it out and give 
the alarm. With the delayed alarm and 
difficult access, the plant burned to the 
ground. In addition to the property damage 
there was an insured business interruption 
loss of over $387,500. 


Feb. 20, Gatineau, P. Q., International Fibreboard 

Ltd., 2 killed $1,200,000 

Woop Fiser Propucts Prant. One leg 
of an L-shaped group of adjoining and com- 
municating sprinklered buildings was de- 
stroyed by fire that originated in a storage 
area for finished fiberboard sheets wrapped 
in paper, six 4 ft. by 6 ft. sheets to the pack- 
age. The storage area where the fire started 
was in one of two groups of buildings com- 
prising one leg of the L. The groups were 
separated from each other by a division wall 
with protected openings and from the other 
leg of the L by a division wall with pro- 
tected openings (see photo, page 321). 


At 4 p.m., when a foreman came on duty, 
his nose told him something was hot and he 
checked the storage section then and several 
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times later until at 8:45 p.m. he saw smoke 
rising from a stack of fiberboard. As he sent 
a man to call the fire department and as he, 
himself, went to get a standpipe hose, flames 
became visible on the wrappings. They 
spread rapidly to another pile and leaped to 
the ceiling where there was a flash and a 
rumbling sound as fire spread rapidly beneath 
the roof. As the foreman ran through an 
opening in the division wall to the adjoining 
building there was a rush of air and empty 
cartons were blown into the adjoining build- 
ing where he had escaped. Another em- 
ployee who was bringing extinguishers 
could not get to one of three openings in the 
division wall before the door closed and 
although he eventually got out he suffered 
fatal burns. An employee who was driving 
a lift truck in the section of origin drove the 
vehicle toward a doorway in the division 
wall as flames spread over his head but aban- 
doned the lift truck and sought to hide in 
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the building of origin. He also suffered 
burns that eventually took his life. 


The lift truck stopped in a doorway of the 
division wall, preventing the fire door from 
closing. Fire spread through the opening 
and on through the communicating group 
of buildings in the leg of the L but was pre- 
vented from spreading into the other leg by 
a division wall with protected openings at 
the junction of the two legs. 


The storage building where the fire started 
was protected by a dry pipe sprinkler system 
containing standard spray type sprinklers. 
Other buildings were sprinklered, some by 
wet and some by dry systems. Reports in- 
dicate that there was enough water to supply 
all sprinklers in the building of origin simul- 
taneously and that all valves were open. 
Although there is no agreed upon explana- 
tion for the inability of sprinklers to perform 
satisfactorily one possible explanation is 





N. Verderosa 


COUNTRY CLUB, Greenwich, Conn. 


occupant of an apartment in the Greenwich Country Club awoke to find smoke. 


At 3:58 A.M., Sept. 5, Labor Day morning, an 


He pulled 


the local fire alarm, which alerted the other 41 guests or residents and then telephoned 


the public fire department. 


The municipal fire chief had recommended complete installation of automatic sprinklers 


when part of the club was modernized several years ago. 
provided only in the boiler room and kitchen. 
definitely established, it is known that it was not in one of the sprinklered areas. 


However, sprinklers had been 


Although the area where fire started was not 


The main 


building was destroyed and fire fighters used five 2'-inch and two 11-inch hose streams 


to save an addition connected by a breezeway to the club building. 


Loss was $1,105,000. 


Lost in the blaze was the club’s historic Victoria Diamond Jubilee challenge cup. The 
cup was in a glass case cemented to the floor inside the front entrance. While management 
had thus taken steps to safeguard the trophy against theft, apparently the potential damage 


by fire had not been considered. 
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Nassau County Fire Marshal 


HOTEL, Atlantic Beach, N. Y. The water tank on the roof that supplied sprinklers was 
either frozen or empty when fire broke out in the sprinklered penthouse of the Nautilus Hotel 


on March 14. See report below. 


that the fire spread so rapidly through the 
buildings in the fire division of origin and 
also in the adjoining fire division that water 
supplies were quickly overtaxed. 


Reason for the rapid spread of the fire is 
another point on which there is disagree- 
ment. One explanation ‘was that wood fiber 
dust on structural members was thrown into 
suspension when the flames originally mush- 
roomed beneath the roof creating a dust- 
laden atmosphere beneath the roof through 
which the flames spread. Had the lift truck 
not prevented a fire door from closing, in- 
vestigators believe the fire would have been 
confined to the fire division of origin. 

Cause of the fire was probably spontane- 


ous heating of freshly made fiberboard which 
had been piled hot several hours earlier. 


Mor. 14, Atlantic Beach, N. Y., Nautilus Hotel 
$2,800,000 


Hoter. While this apartment hotel was 
closed to business for the winter, fire broke 


out in an employee’s room in the 2-story 
wooden penthouse atop the 7-story brick, 
wood-joisted building. At the time, all 
employees were in the first story having 
coffee. The penthouse and hallways of the 
seventh story were sprinklered but, as later 
determined, no water flowed from the sprin- 
klers. This condition was either because the 
roof tank was frozen or was empty. 


The fire was first noticed by three work- 
men three blocks from the building. They 
immediately telephoned the Inwood Fire 
Department at 8:53 a.m., then went to the 
hotel where they and the hotel employees 
took elevators to the top of the building. 
The sprinkler system was not operating nor 
was any water available from the standpipe 
system. On arrival fire fighters first tried to 
get a hose to the roof by means of an aerial 
ladder, but the ladder was too short. When 
a pumper was connected to the building 
standpipe system, water was available on the 
seventh floor, but by this time the fire was 








334 


beyond control in the penthouse and was 
spreading through the concealed space be- 
tween the seventh-story ceiling and the 
roof. It soon became necessary to abandon 
fire fighting from the roof and before long, 
when the seventh story became involved, 
fire fighting from inside the building was 
discontinued. 


Feb. 6, Paterson, N. J., Freetex Weaving Corp. 

$300,000 

Syntuetic Fisers. Although this property 
was protected for the most part by sprin- 
klers, two raised platforms in the top story 
(comprising about one-quarter of the 6,200 
sq. ft. area) did not have sprinklers under 
them. While cleaning a jacquard loom on 
the top floor of the 4-story building, an em- 

loyee accidentally pulled the wires from the 
lighe fixture on an extension cord. Sparks 
ignited a cloth dust cover and fire spread 
rapidly in all directions, feeding on lint on 
structural members and machinery. 


Fire extinguishers used by employees did 
not control the blaze but 28 sprinklers even- 
tually operated to extinguish the fire except 
in areas below the unsprinklered decks. 
The shielded fire was put out with three fire 
department hose streams which delivered 
about as much water as the sprinklers already 
operating. Sprinklers were allowed to oper- 
ate for an hour until it was certain that all fire 
was out. During this time thousands of gal- 
lons of water discharged into the fourth 
story, and most of it eventually found its 
way to lower floors where water damage to 
stock and machines was heavy. Had there 
been scuppers and floor drains, most of the 
water damage could have been avoided. 


Private Water Supplies and Fire Pumps 


In 261 of the 319 large loss building 
fires in 1960 there were no private water 
supplies or fire pumps. In 40 cases this 
lack of adequate private water supplies 
was a factor in the outcome of the fire. 
In 19 other fires the private water equip- 
ment available contributed to restrict- 
ing the extent of the loss. 


Fire Pump Failures 


In 6 cases failure of fire pumps to 
operate properly was a factor in the 
fire. The 6 fire pumps failed for the fol- 
lowing reasons: 3 pumps suffered power 
failure during the fire; one had been shut 
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off a few hours previously for repairs to 
the underground; one was not operated 
during the fire; and in one fire two fire 
pumps suffered mechanical failures dur- 
ing operation. 


Water Supply Failures 


The 11 water supply failures were due 
in 5 cases to an inadequacy of the sup- 
ply; in 4 cases to an insufficient number 
of yard hydrants; in one case a yard 
hydrant was frozen; and in one case the 
private water tank was empty. 


May 20, Northampton, Mass., Northampton State 

Hospital $350,000 

Mentat Institution. One of three fires 
set in different hospital buildings on May 20 
destroyed a large wooden barn containing 
farm machinery, hay, cattle and disinfecting 
chemicals. Twelve cattle were killed. It is 
fortunate that the fire did not involve a 
building housing patients since the fire 
brought to light a serious condition in the 
private fire main system that could have been 
responsible for a major loss of life disaster. 


The 12-inch private fire main that served 
yard hydrants on the hospital grounds was 
supplied at one end from a 12-inch public 
main and at the other end from a 16-inch 
public main. At the 12-inch public main 
end of the yard main there was a 1,000 gpm 
centrifugal steam turbine-driven fire pump 
located on a bypass. Check valves were in- 
stalled at both ends of the yard main to pre 
vent water from re-entering the public mains. 
At least one of these check valves failed 
several years ago when, during a low pres- 
sure condition in the 12-inch public main, 
water flowed from the 16-inch main through 
the yard main, through the defective check 
valve, through the centrifugal pump (caus- 
ing it to run backwards) and into the 12- 
inch public main. To stop this flow a post 
indicator valve at the 16-inch public-main- 
end of the yard main was closed. It was still 
closed when this fire occurred. 


As no pump tests had been run recently, 
no one knew that the shaft of the pump had 
frozen in place. A valve in the yard main 
between the pump by-pass connections was 
also closed for an undetermined reason. 


Arriving at the fire, fire fighters laid lines 
from a pumper with every expectation of 
confining the fire to one wing of the T- 
shaped barn only to discover that the water 
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available from the yard system was just that 
which could be sucked past the frozen pump 
impeller. It was not until after a 1-hour and 
20-minute delay in starting the fire pump be- 
cause of lack of steam that the frozen pump 
impeller was found. Three men using a 3- 
foot pipe wrench finally freed the shaft from 
the turbine to the pump, but by then the 
barn was beyond saving. 


The closed valves were discovered later. 


Fire Brigades 


In the 268 large loss fires where there 
were no private fire brigades, this ab- 
sence was a factor in the outcome of 47 
fires. In 12 cases the fire brigades did 
all that could be expected. There were 
7 cases where the fire brigade did not 
perform satisfactorily. Three of these 
were due to insufficient or defective 
equipment, 2 brigades were poorly 
trained, and in 2 cases the fire was too 
fat advanced by the time the fire brigade 
went into action for it to be effective. 


Standpipe and Hose Systems 


In 234 of the building fires no stand- 
pipe systems were present. In 56 no 
data were available. Of the 29 build- 
ings where standpipes were present, 7 
systems were not a factor in the out- 
come of the fire as no one was present 
to operate the systems. Four systems 
were used to extinguish or assist in fire 
control. 


Eighteen systems failed to operate or 
were operated improperly. In 5 in- 
stances the fire was too far advanced on 
discovery for the hose systems to be 
effective. In 5 cases the hose was 
located too far from the fire to be effec- 
tive, in 4 cases there was a poor or in- 
adequate water supply, in 2 cases an 
explosion prevented effective use of the 
hose, and in 1 case the hose was deteri- 
orated. In 1 case insufficient details 
were available to explain the failure. 


Sept. 6, Albany, N. Y., Wander Building $556,000 


Restaurant. Summoned by an alarm 
from a street box at 8:11 p.M., fire fighters 
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found a first-floor food shop heavily charged 
with smoke. The seat of the fire could not 
be located because of the smoky conditions 
and during this time fire spread up through 
toilet vent shafts to the attic of the 6,800-sq.- 
ft. 6-story unsprinklered mercantile and 
office building. Fire eventually broke 
through the roof. 


Hose standpipes in the building of fire 
origin as well as in exposed property were 
charged by connections from fire department 
pumpers. Building hose in an adjoining 
theater that was attached to its standpipe, 
was run to the roof by fire fighters and 
streams directed at the involved office build- 
ing. During the operation high pressures 
ruptured the hose in the theater, causing 
$10,000 water damage (there was no fire 
damage to the theater). Fire fighters then 
connected their own hose to the standpipe 
to continue this phase of extinguishing 
operations. 


Portable Fire Extinguishers 


Hundreds of fires are put out success- 
fully with ease every year due to the 
proper use of properly charged and de- 


signed fire extinguishers. 


In the 319 large loss building fires 
of 1960, only 11 occurred in buildings 
without portable fire extinguishers. 
There were no data on extinguishers in 
30 cases. In 278 cases portable fire ex- 
tinguishers were present. In 223 of 
these, fire extinguishers were not a fac- 
tor, either because the buildings were 
unoccupied at the time of the fire, or 
because the extinguishers were not used 
for one reason or another. In 3 of the 
remaining 52 cases extinguishers per- 
formed their function satisfactorily. 


In 49 cases the use of portable fire ex- 
tinguishers was not successful in con- 
trolling the fires which ultimately re- 
sulted in large losses. Most frequently 
a combination of circumstances is re- 
sponsible for such experience but the 
principal factors appear to be: (1) use 
of extinguishers of inadequate capacity 
(evident in 23 of the large loss fires); 
(2) use of the wrong type of extinguish- 
ers for the class of fire involved (true in 
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13 of the large loss fires); (3) fire too 
far advanced on discovery for effective 
control by extinguishers (11 cases); 
(4) extinguisher did not operate due to 
lack of maintenance in one case, and (5) 
fire spreading too fast for effective con- 


trol in one case. 
Dec. 30, Maryville, Mo., Townsend Wholesale 
Grocery Co. $250,000 
Foop Propuct Storace. Two extinguish- 
ers used by employees discovering fire did 
not operate because they had not been re- 
charged since 1957. Since nobody called the 
fire department during the time attempts 
were made to quell the blaze, efforts by fire 
fighters to check spread were not successful 
and the property was a total loss. 


Had employees investigated a peculiar 
odor about an hour before fire finally broke 
out, it is likely that the electrical fault in a 
second story control panel would have been 
confined to the panel. 
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Protection of Records 
Throughout the year there were cases 
of serious loss of records. As an illus- 
tration see the article ‘‘Act Il — The 

Indirect Losses’’ on page 297. 


Record protection equipment was 
missing in 43 of the 319 building fires. 
Its absence was a factor in the loss of 
records in 24 of these cases. In 130 fires 
no data have been received on the pres- 
ence or absence of record protection 
equipment. In 146 fires record protec- 
tion equipment was present. In 102 
fires it was not a factor in the saving of 
records. 


In 36 cases it operated as designed to 
protect its contents. 


In 8 cases it failed. Three of these 
failures were due to the use of record 





H. Crowson 


CHURCH, Sumter, S.C. The 1,316 members of the 47-year-old Trinity Methodist Church 
were confronted with the task of replacing their beautiful structure following its destruction 


by fire on June 10. 


In the absence of automatic fire protection the fire of unknown cause 
and origin burned undetected until seen by a newsboy at 5:30 A.M. 
to the scene,”’ the fire chief said, ‘everything was burning.” 


“By the time we got 
Not included in the $500,000 


loss, one third of which was covered by insurance, were such intangible but very real losses 


as all the sermon notes of the church minister. 
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protection equipment inadequate for the 
exposure to be expected. In 2 cases 
valuable records were lost due to use of 
unlisted substandard containers. In the 
three remaining cases, 1 failed due to 
explosion damage of the container, and 
in 2 cases insufficient information was 
available for analysis. 


Mar. 10, Gloucester City, N. J., Gloucester City Board 

of Education $303,000 

Pustic Scuoot. A defective control on the 
oil-fired heater was the cause of fire that 
eventually destroyed the unsprinklered 3- 
story brick, wood-joisted school and its 
contents, including all school records. On 
discovering the boiler room filled with 
smoke at 7:30 a.m., the janitor called the 
Superintendent of Schools to ask what to do. 
In the meantime a neighbor saw smoke and 
called the fire department. The nonfire- 
resistive and not-cut-off boiler room was in 
flames when firemen arrived. Fire spread to 
the rest of the building through hot air ducts 
and open stairways. 


Included in the loss were all school rec- 
ords. Also destroyed was the steeple of a 
church on adjoining property. 


Mar. 12, Calgary, Alta., Alsco Ltd. of Canada 

$275,000 

ALUMINUM FasricatTinc (Storm doors and 
windows). Records in paper box files and 
in noninsulated file cabinets were destroyed 
by this fire. The fire started sometime after 
the 50 ft. by 210 ft. unsprinklered building 
was closed for the work day and after the 
janitor-watchman had finished cleaning up 
(about 7:30 p.m.). The watchman patrolled 
the outside of the building only, at intervals 
several hours apart. On his second round 
of the night (5 a.m.), looking into the office 
window he saw nothing, but on moving 
away he heard loud shooting-type noises 
and saw smoke; he immediately called the 
fire department from a nearby phone and 
then notified the plant owners. 


_ Responding fire fighters found the build- 
ing entirely involved, as flames had spread 
tapidly across the asphalt-paper backed in- 


sulation. As there were no automatic 
sprinklers, the damage to the steel-framed, 
cement-asbestos-covered wall building was 
severe; production of the aluminum storm 
window and doors was totally stopped. The 
owners expressed the hope of moving to a 
new sprinklered location before resuming 
business. 


Summary 


The foregoing examples should make 
quite clear the point that merely the 
provision of private fire protection 
equipment is not adequate to prevent 
large loss fires. The proper maintenance 
and operation of this equipment are nec- 
essary corollaries. 


Looking at these cases of fire equip- 
ment failures should not obscure the 
fact that thousands of fires are success- 
fully extinguished by sprinklers, by ex- 
tinguishers, by hose systems and by fire 
brigades. The danger of not providing 
this equipment is emphasized below. 


Nov. 12, New Sharon, Maine, Medomak Canning 

Co. $1,000,000 

Cannery. This canning company em- 
ployed 85 to 200 of the 707 local residents of 
this small New England town. The com- 
pany thus provided about seven-eighths of 
the total town payroll. This bulwark of the 
town’s economy was protected only by a 
500 gpm pump supplying a six-inch main to 
a private fire hydrant. The pump was a sub- 
standard belt-driven vertical unit. There 
was no sprinkler system, no detection sys- 
tem, and no watchman. 


At 4:45 a.m. a neighbor saw the flames 
coming from the plant area. He phoned the 
fire department which immediately called for 
additional help. The control panel for the 
pump motors was in the flames so that no 
power was available to operate the pump. 
It really didn’t matter much for on arrival 
the fire department found the plant well 
involved. 





a 
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Cliff Preisigke 


OTHER CHEMICAL PLANT (Dyes, other organic chemicals), Buffalo, N. Y. An unex- 
plained rupture of a reactor containing methanol and other chemicals released the flammable 
mixture in the third story of this chemical plant on Aug. 30. The vaporizing methanol ignited 
causing a severe explosion at 11:24 P.M. The sprinkler system, which operated over a wide 
area on 2 floors, was shut off and extinguishment completed by hose lines. 

One man was burned to death and two others were seriously burned in the $800,000 


blast and fire. 





1960 Large Loss Building Fires — 


Time, Place, and Origin of Fire 


Time of origin has an influence on 
the large loss experience. A recent re- 
view of fire department annual reports 
showed 58 per cent of alarms for all fires 
occurring in the twelve-hour period be- 
tween 6 a.M. and 6 p.m. and 42 per cent 
for the other 12 hours. The study of 
large loss fires reverses this picture 
since 60 per cent occur during the night 
(the 6 p.m. to 6 a.m. period). 


The lightest period for all types of 
fire alarms noted in the previously men- 
tioned review was between 3 a.m. and 
6 a.m. when only 4.4 per cent of the 
alarms were received. Conversely, the 
3 a.M. to 6 A.M. period was the heaviest 
3-hour period for large loss fires, as 16.8 
per cent of the fires were discovered be- 
tween these hours. 


These reversals show clearly the in- 
fluence of delayed discovery (see article 
on Detection of Fire) and occasionally 
the effect of nefarious nighttime opera- 
tions, such as burglary and arson. 


Place 

The physical size of the town in- 
volved, its population and its total 
wealth seem to have little to do with 
the large loss experience. The factor 
that appears to be important is the fre- 
quency with which large values are ex- 
posed to fire without adequate fire pro- 
tection. (See article on Private Fire 
Protection.) As long as such values are 
left unprotected and exposed, there will 
be large loss fires. 


Origin 
Multistoried buildings were the scene 
of 167 large loss fires. Seventy-three of 


these were in multistoried buildings 
without basements, 94 in multistoried 
buildings with basements. The remain- 
ing 152 large loss building fires occurred 
in 1-story buildings, only 28 of which 
had basements. 


Floor of Origin 

One hundred and eighty-one large 
loss fires started on the ground floor, 52 
on the upper floors, 39 in basements, 17 
in the attic, 9 on the roof, 7 in spaces 
under the building and 5 fires spread in- 
side from the outside. The remainder 
started in unknown areas of the build- 
ings. For information on how these 
fires spread see pages 305 to 326. 


Feb. 7, Ridgefield, N. J., Public Service Electric and 

Gas Co. $3,155,000 

Exectric GENERATING PLiant. When the 
gas burners in the furnaces of one of the main 
boilers were being relighted after a shutdown 
for repairs, a representative of the boiler man- 
ufacturer was present. During a shift change 
of operating personnel, the manufacturer's 
representative discovered one of the burners 
out, shut it off, and reported to the watch 
engineer. The control panel did not indicate 
that the burner was out. 


Men were sent to check several other burn- 
ers in the same boiler and found two others 
out. Before they could report back there 
were two explosions in the furnace. There 
was no fire and no fatal injury. The boiler 
burners were not provided with automatic 
flame supervision or combustion safeguards. 
Several such devices had been tried at this 
plant but none had been found entirely 
satisfactory. 


Mar. 3, Waukegan, Iil., Johns-Manville Corp. 
$1,750,000 
Aspoatt Roorinc Prant. Close to 1% 
of the four acres covered by the 1-story, 
brick, plank on steel building at this plant 


was destroyed by fire that started at 3:50 p.m. 
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A flash fire, like many others, occurred in a 
spray type saturator. The saturator’s auto- 
matic deluge system extinguished the fire, it 
was thought. But when the deluge system 
was shut down and the cleanup started there 
was a re-flash of large proportions. The 
flames prevented anyone from reaching the 
deluge valve manual controls located too 
near the saturator. It is reported that the 
building sprinklers had also operated at the 
earlier fire and had also been shut off. In any 
case, fire had spread unchecked through most 
of the building before it was extinguished. 
All four saturators in the building were out 
of service for some time, creating an insured 
indirect loss of approximately $1,000,000. 


May 25, near Bunkie, La., Guaranty Seed Co. 

$435,000 

Fertivizer Mixinc Piant. At about 
2:00 a.m. a fire of undetermined origin broke 
out in a 1- and 2-story metalclad, wood- 
joisted fertilizer manufacturing building. A 
night watchman for another plant discovered 
the blaze after it was well established and 
visible outside the building. A single 750- 
gpm pumper responded and was able to pro- 
tect surrounding structures. 

197° 

Dec. 7, Robins Air Force Base, Ga., United States 

Government Repair Shop $1,116,000 

Genera Lasoratory. Automatic sprin- 
kler protection was being installed in this 
noncombustible 200 ft. by 200 ft. 1-story 
building with wood roof. The system was 
50-75 per cent complete. 


Oil for hydraulic component test equip- 
ment was heated by a single thermostat- 
controlled heater. When the thermostat 
failed, after the building had been closed for 
the night, the oil overheated releasing 
volatile vapors. These vapors were ignited 


United Press International 
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from an unknown source. The unsprinklered 
1-story building was destroyed. 


May 6, Derry, N.H., Chelmsford Shoe Company, Inc., 

etal. $972,000 

SHoz Manuracturinc (Conflagration). A 
cigarette was thought to have been the 
cause of this conflagration. At 4:00 p.m. 
most of the 350 employees had left the 3- 
story wooden factory. Five minutes later a 
woman waiting for her husband about 150 
feet away from the plant noticed a carton 
burning on a small open wooden platform 
next to the building. This platform was 
used for the storage of wastepaper and empty 
55-gallon solvent and cement drums. She 
called to her husband as he crossed the lot 
toward her to kick the burning carton out of 
the pile. As he approached the platform one 
of the drums exploded. The fire then mush- 
roomed across and up the outside of the 
building. As the vinkons of the upper two 
floors were open the flames swept into the 
building here. The fire opened so many 
sprinklers that the water supply was severely 
taxed and the sprinklers were ineffective. 


Responding fire fighters connected two 
hose lines to the hydrant across the street 
and opened the hydrant. Before the lines 
were fully charged the heat burned through 
the hoses and drove the men back so that the 
hydrant could not be closed, and this further 
weakened the water supply. 


One of the first exposed buildings to ignite 
and the only one to ignite from flaming 
embers was a wood shingle roofed dwelling 
approximately three hundred feet away. 
Radiated heat ignited 12 other apartment 
and dwelling buildings (closest 50 feet away) 
as the fire jumped streets and spread a total 
of 300 feet in two directions. 





The Derry, N. H., Conflagration. 
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1960 Large Loss Building Fires — 


Detection of Fire 


Detection of fire is the first step in 
the fire control operation. Detection 
can occur in a variety of ways, but in 
order for the alarm to be given some- 
one or something must detect the fire. 
Ideally, detection should occur simul- 
taneously with ignition of the fire. 

Of the 319 large loss building fires, 
31 per cent (99) were detected promptly. 
Delayed detection was a factor in the 
other 69 per cent (220). 


Detection Record 


The initial detection of the fire was 
made in 131 cases by occupants or em- 
ployees, in 112 by outsiders or passers-by, 
in 22 by watchmen, in 17 by an explo- 
sion, in 17 by police, in 9 by automa- 
tic fire alarm equipment, in 3 by a 


Carl R. Oliver 
FRATERNITY HOUSE, Stanford, Calif. 


burglar alarm, and in 3 by automatic 
sprinklers. In 5 fires, means of detec- 
tion was not given. 


Operating Status 


Of the 319 large loss building fires in 
1960, 183 occurred when the building 
was not occupied or occupied only by 
watchmen or janitors. Discovery was 
delayed in 89.6 per cent (164) of the 
fires in these buildings. Eighty-seven 
fires occurred in buildings which were 
fully occupied (shifts working, class- 
rooms full, etc.). In these 87 fires dis- 
covery was delayed in 26.4 per cent (23). 


Forty-nine buildings were occupied 
partially (maintenance crew or office 
staff on hand). In 67.3 per cent (33) 
discovery was delayed. 


On August 23, during a short vacation period 


when the Phi Gamma Delta house was unoccupied, an unknown person used a flammable 
liquid to start a $250,000 fire at the base of the main stairway of the unsprinklered building. 
The fire burned for more than an hour before nearby residents heard a beam fall and in- 


vestigated. 
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SHOPPING CENTER, near Stockton, Calif., $280,000 (above). SUPERMARKET, Los Angeles, 
Calif., $550,000 (below). Occupancy or attendance of property during operating or working 
hours does not assure that fire discovery will be prompt. Even though there were clerks and 
customers in each of these retail stores, fires were well established before being seen by occu- 
pants. Fire fighters found both buildings heavily involved by smoke and fire upon their arrival. 


Los Angeles Times 
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June 25, Lowell, Mass. Rex Amusement Center 

$827,500 

AMUSEMENT AND RECREATION PLACE 
(Bowling Alleys). Without watchmen, 
chance discovery of fire here depended on oc- 
cupants or passers-by and the circumstances 
surrounding this total loss shows again that 
fire often reaches serious proportions before 
occupants are aware of it — even in daytime 
periods. A special policeman on duty in a 
nearby parking area saw smoke coming from 
around windows at 10:50 a.m., some 10-15 
minutes after workers in a first-floor office 
noticed that lights were ‘‘flickering.’’ De- 
spite prompt response by the public depart- 
ment to 4 alarms and use of many large hose 
streams by 15 mutual aid departments, dam- 
age during the 4-hour fire to the restaurant, 
65 bowling alleys and pool rooms was prac- 
tically total. Extensive efforts were required 
to prevent spread to exposed property, con- 
nected in one direction by a bridge at second- 
story level. 


The building of origin and neighboring 
exposed buildings were formerly occupied by 
a cotton spinning mill. Automatic sprin- 
klers were not restored to service following 
remodeling of the buildings about 25 years 
ago, at which time the 5- and 6-story build- 
ings were reduced in size to 2- and 3-story, 
and basement. 


Investigation by the state fire marshal’s 
office showed that fire apparently was started 
behind combustible wall sheathing in the 
basement by faulty electric wiring. Bowling 
alleys in the basement of the freely com- 
municating L-shaped buildings were being 
refinished prior to annual summer shut-down 
and unknown quantities of flammable fin- 
ishes, including some with lacquer base, are 
believed to have been a factor in rapid ex- 
tension. Work had stopped the previous 
day and it is reported that nobody had been 
in the basement prior to the fire on Saturday. 


Lack of Detection Means 


Lack of any private fire protection 
devices or services designed to assure 
prompt fire detection was by far the 
largest factor in the delayed discovery 
of fire. In 82.7 per cent (182) of the 
220 cases of delayed discovery, there 
was no provision for private detection 
in the form of automatic sprinkler sys- 
tems, automatic fire detection systems, 
ot watchmen. 


Jan. 30, Kelsey, Man., Manitoba Hydro Board 
$1,000,000 
BuILDING UNDER Construction. Al- 
though two men (whose jobs were to fill oil- 


‘fired heaters) saw sparks falling on a pile of 


scrap lumber from the overhead welding 
operations in the top story, they did not re- 
port or otherwise object to the unsafe prac- 
tice because the same condition had been 
observed before. In fact, one of the men had 
put out a similar type of fire under exactly 
the same circumstances earlier in the con- 
struction of this hydro-electric generating 
station. 


This fire developed on the main (top) floor 
of the 3-story building about 9:30 a.m. while 
both men were outdoors getting oil for the 
heaters. They discovered fire when return- 
ing with full oil cans and tried without suc- 
cess to put it out with extinguishers. 


The building was generally of noncom- 
bustible construction, walls being con- 
structed of 34-inch corrugated asbestos board 
sheathing having 14-inch adhesive bonded 
glass fiber insulation and with %4-inch-thick 
asbestos board on the inside. The roof deck 
was corrugated metal having a fire retardant 
vapor barrier, affixed by an asphalt adhesive, 
over which were layers of cork and roofing 


felt. 


Fire in the scrap lumber spread to plywood 
construction shanties, wood timbers and 
forms set up to support concrete to be poured 
for the scroll case roof at generator No. 5. 
It also involved combustible components of 
the roof and walls. Materials stored on the 
roof were ignited by heat and burning roof 
cement. There was a total of five carloads 
of lumber being used for forms in the area 
of fire origin. Four generators had been in- 
stalled with the No. 5 unit, the last to go 
into this station. 


All fire fighting was by employees and 
four hose lines were used for 314 hours be- 
fore they were able to get back into the 
70-ft. by 475-ft. building. The fire was con- 
sidered extinguished at 3:00 p.m. All walls 
and the roof of the station, while standing, 
were damaged beyond repair; but the gen- 
erators already installed and some equipment 
on the lower levels received little or no 
damage. 


Sept. 7, Waterbury, Conn., Second Congregational 
Church $760,000 
Cuurcn. This fire is one of the three 
large loss church fires of 1960 that were de- 
liberately set. On Nov. 15, 1960, a 41-year- 
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old man was convicted of setting this fire in 
the basement of the 2-story brownstone, 
wood-joisted building. In the absence of 
automatic sprinkler protection the fire 
burned for 114 to 2 hours until discovered 
by a patrolman at 1:32 a.m. By then it was 
spreading up an open stairway and within 
nonfirestopped walls. 


Dec. 12, Eddystone, Pa., Eddystone Grade and High 
School $650,000 
Pustic ScHoot. Times at which electric 
clocks stopped indicated that the fire which 
eventually destroyed this 2-story brick, 
wood-joisted building had been in progress 
about 2% hours before a passer-by saw smoke 
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and gave the alarm at 7:40 a.m. Several 
residents in the neighborhood recalled smell- 
ing smoke at about 6:00 a.m. but after check- 
ing their houses gave it no further thought. 


As later determined by investigation the 
fire originated in a first-floor classroom 
located directly over the heater room. It 
spread to other parts of the building via 
heating ducts that were not equipped with 
automatic dampers and mushroomed through 
a continuous 18-inch-deep concealed space 
between the roof and the ceilings of second- 
story classrooms. 


The delayed discovery due to absence of a 
supervised automatic sprinkler system or 





Wide World 


PUBLIC SCHOOL, York Township, Ont. On Feb. 16, two suspicious fires originated simul- 
taneously in small rooms at each end of the third-floor auditorium in the 3-story brick, wood- 


joisted Rawlinson Public School. 


With no automatic sprinklers to control and extinguish 


the fires, they burned undetected until they burned out of the rooms in the third floor and 


spread into the concealed attic space. 
telephoned the alarm at 5:47 A.M. 


A neighbor going to work spotted the flames and 
Loss was $325,000. 
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supervised automatic fire alarm system and 
the presence of the nonfirestopped concealed 
spaces explain why flames burst through the 
roof as the first fire company arrived. 


Frank Jones 


PUBLIC SCHOOL, Winston-Salem, N. C. 
Fires were set in at least three places in the 3- 
story brick, wood-joisted Fairview Elementary 
School on Dec. 1. One was set at the bottom 
of a stairway and at least two in desks on the 
second floor. In the absence of automatic fire 
protection devices the fires developed unde- 
fected until seen by a passer-by at 9:34 P.M. 
Loss was $400,000. 


Watchman 


There were 96 large loss fires in build- 
ings having watchman service. In 10 
of these cases the service was satisfac- 
tory since the watchman discovered the 
fire and transmitted the alarm with no 
delay. In 56 fires the watchman service 
was not a factor as the fire was dis- 
covered promptly by other means, such 
as by occupants (41), by explosions (10) 
an outsider or passer-by, and by (5). 

In 30 fires the watchman service did 
not function effectively to provide 


prompt detection. In 13 of these cases 
the watchmen did discover the fire, but 


not until after an appreciable delay, 
while the remaining 17 were not dis- 
covered by the watchmen but by other 


‘means. It is interesting to note that 7 


of these failures occurred in buildings 
which were protected by watchmen 
making standard hourly rounds. The 
23 remaining cases involved substandard 
watchman service. 


The reasons for this unsatisfactory 
experience are as follows: In 24 build- 
ings (7 with standard watchman serv- 
ice) the fire broke out between rounds, 
in 3 cases the watchmen patrolled the 
outside of the building only; in one 
case each, he was asleep, he was not 
yet on duty though the plant had closed, 
and he went home to eat. 


Dec. 1, Guntown, Miss., Comfort Furniture Co. 

$340,000 

UpuotsteriInc Piant. Fire broke out 
among cushioning material in the upholster- 
ing room of this unsprinklered, 1-story brick, 
wood-joisted building and burned for a short 
time before being discovered by the night 
watchman. This watchman was employed 
by other plants in the town, making his 
rounds in each at irregular intervals. Thus 
it was that he was not on the premises when 
this fire first began. 


The only water available was that supplied 
by the fire equipment and in spite of re- 
peated trips to refill the small tanks the 
damage amounted to a total loss. 


Mar. 1, Edmonton, Alta., Canadian Bakeries, Ltd. 

$331,500 

Bakery. A doughman was given the 
responsibility of acting as a trained watch- 
man for this 50 ft. by 150 ft. 2-story bakery. 
On his first round he smelled smoke. Unable 
to find its source, he continued on his round 
and went back to work. On his next round, 
1% hours later, he found smoke and fire. 
With this delay the fire, once out of the walls 
and in the open, spread rapidly throughout 
the structure. 


Mar. 3, Port Graham, Alaska, Fidalgo Island Packing 
Co. $600,000 
Cannery. Because drifted snow covered 
the walkway toa pier, the watchman of this 
cannery building was forced to leave the 
building open to the public for their access 
to the pier. The watchman left the building 
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one afternoon for a brief period to enjoy the 
goings-on on the pier. On his return, he 
found smoke pouring out of one of the rooms 
and was able to escape only by crawling out 
on his hands and knees. The cannery was 
destroyed. 


Sept. 16, Fall River, Mass., Made Rite Potato Chip 
Co., Inc. 


$280,500 





Normand A. Fontaine 
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Potato Cup Prant. A truck was left 
loaded with trash at an inside loading dock 
overnight. Shortly before 1:00 a.m. a fire 
was discovered by the night watchman. 
The flames had spread from the truck 
through unprotected openings to involve 
much of the unsprinklered building. Be- 
fore fire fighting operations could be set up 
most of the damage had been done. 


Automatic Detection Equipment 


Automatic detection equipment was 
installed in 10 of the properties included 
in the 1960 large loss building fire rec- 
ord. Five systems were central-station 
supervised, 3 were auxiliary systems 
(connected to the fire department), 1 
was a remote station system (connected 
to telephone answering service) and in 
1 case no data were available on type 
of system. In only 3 of these 10 fires 
was detection delayed. One central- 
station system gave an open line instead 
of fire signal and was not promptly in- 
vestigated. One auxiliary system gave 
a slow alarm due to inadequate thermo- 





Boise Fire Department 


SUPERMARKET, Boise, Idaho. 


Before apparatus arrived at the Albertson Supermarket 


from the nearest fire station several blocks away, an explosion had blown out one of the 


walls of this masonry, wood-joisted supermarket. 


Although the 1:08 A.M. alarm was 


received from a municipal fire alarm box connected to the automatic fire detection system, 
there apparently was a build-up of heated smoke and gases which caused the explosion 
soon after the alarm was activated. Fire had spread through the entire undivided attic and 
was coming from the rear of the first story when the fire department pulled up at the building. 
lt was estimated that business could not be resumed for 5 months, the resulting loss of profit 


adding to the $448,500 property damage loss. 
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10 fires NIGHT CLUB, near Las Vegas, Nev. Despite standard watchman service with hourly 

central- watch rounds and prompt transmission of the alarm over the direct line to a fire station, 

instead structural deficiencies and contents features nullified efforts of the public fire department to 
; check this June 17 fire in the main building of El Rancho Vegas before it was completely 

ptly in- destroyed. Loss was $1,060,000. 

m gave The fire of undetermined cause apparently started backstage in the theater section. As 

thermo- soon as smoke was defected the alarm was transmitted by the watchman; but the undivided 


attic of the 29,000-sq.-ft. unsprinklered building, the wood shake roof covering and large 
quantities of alcoholic beverages stored in the building accelerated spread of fire to the 


extent that it was out of control when the fire department arrived. 


Also located in the structure were a casino, cocktail lounge and restaurant. 


About 


25 employees, show people and customers fled from the building without injury at 4:50 A.M. 
Guest cottages about 150 ft. away were not damaged. 


stat coverage and the remote station 
gave a slow alarm which investigators 
failed to explain. 


In the seven instances where auto- 
matic detection systems performed satis- 
factorily the fires became large losses 
for the following reasons: 3 because of 
tapid fire spread, 2 because the fire was 
inaccessible to fire fighters, 1 because of 
a fire gas explosion at time of detection 
and 1 because of smoke damage to food. 


In addition to the fires first discovered 


rise type fire detection system installed in the 
building. The local alarm aroused the two 
employees asleep in the building in time to 
escape, but they were not the ones to alert 
the fire department since a neighbor had 
already seen the fire and had telephoned the 
alarm at 1:56 a.m. 


Arriving about 15 minutes later, the 
Ellenville Fire Department (one 750-gpm 
pumper, one 250-gpm pumper and 30 men) 
found the unsprinklered 3-story wooden 
building well involved, so concentrated on 
saving exposed cottages, some of which 
were occupied by hotel guests. 


opr b ; : About 30 hours before the fire, during a 
Pe y automatic fire detection Systems, severe lightning storm, the hotel switch- 
ad there were 5 cases where discovery was board lit up completely. A few hours later 


losion 
ic and 
Iding. 
profit 


by automatic sprinklers. 


june 7, Ellenville, N. Y., Sunrise Manor $375,000 


Horex. Fire originating at the telephone 
switchboard in the lobby operated a rate-of- 


the hotel owner’s wife smelled smoke. After 
a thorough search of the building, the smoke 
was attributed to cigars. Whether the dis- 
turbance at the switchboard during the 
storm was responsible for the fire that 
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Minneapolis Star 


HEAVY EQUIPMENT SALES (Farm Implement Sales), Minneapolis, Minn. 


The central- 


station-supervised automatic detection system promptly gave the alarm of fire in this Sears, 


Roebuck & Co., store at 1:38 A.M., March 2. 


However, by the time the fire department 


arrived, the building was entirely involved. Mild explosions caused by cans of paint created 
a flash fire which required use of 25 hose streams of various sizes by a 4-alarm response 


before being brought under control. 
tained was $275,000. 


was discovered 30 hours later could not be 
determined. 


Oct. 12, Golden Valley, Minn., Margo-Kraft Dis- 

tributors $790,000 

Piastic, Prastic Propucts StoraGe (Toy 
storage). The automatic fire detection sys- 
tem at this mostly l-story and basement 152 
ft. by 200 ft. warehouse was connected to a 
telephone answering service in nearby Min- 
neapolis. Half of the unsprinklered building 


Damage fo the building and the farm equipment it con- 


was heavily involved by fire when first appa- 
ratus arrived in response to the 1:29 a.M. 
alarm. 


Toys were packaged in cardboard cartons 
piled to the underside of roof supports. This 
fact and presence of pressurized lacquer con- 
tainers and model airplane cement contrib- 
uted to rapid burning that resulted in a total 
loss. 
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1960 Large Loss Building Fires — 


Alarm of Fire 


The alarm of fire is the second step in 
the fire control operation. Just as de- 
tection should immediately follow igni- 
tion, so should the alarm instantly 
follow detection. 


Of the 319 large loss building fires an 
immediate alarm was given for 229. 
There was no fire department in nine 
cases. The alarm was delayed in the 
remaining 81 cases (25.4 per cent). 


Alarm vs. Detection 


The terms ‘‘delayed detection’’ and 
“delayed alarm’’ need not cause confu- 
sion. Prompt detection of a fire does not 
necessarily mean that the alarm to the 
fire department will be sent promptly. 
A study of the 81 cases of delayed alarm 
revealed that in 52 cases it was in addi- 
tion to delayed detection, but in 29 
cases it was an unnecessary delay to an 
otherwise prompt detection. The pre- 
vious discussion of detection noted 220 
fires where detection was delayed. Thus 
in 249 (78.2 per cent) of the large loss 
fires in buildings there was either de- 
layed detection, delayed alarm or both. 


Alarm Means 


The initial alarm of fire was made by 
telephone in 215 cases, by street- 
mounted fire alarm box in 37 cases, by 
tadio in 14 cases (police — 11, taxicab 
— 2, and fire — 1), verbal alarm at the 
fire headquarters in 11 instances, by 
private fire alarm box in 8 cases, by 
automatic fire alarm equipment in 8 
cases, by private siren in 3 cases, and by 
automatic sprinkler equipment in 2 
cases. The remaining 12 alarms were 
given by miscellaneous methods. 


Alarm Delays 
Occupants Fighting Fires 


The most frequent reason for the 81 
delayed alarms was the occupant who 
chose to fight the fire rather than give 
the alarm, thereby delaying the arrival 
of fire fighters. There were 34 such 
cases among the 1960 large building 
fires. Three of these occupants were 
watchmen. 


Delayed Telephone Alarms 


Of the 81 delayed alarms, 23 were 
due to difficulty with telephoning. In 
10 of these 23 fires the alarm was de- 
layed because the telephone was inac- 
cessible, in 7 cases the discoverers called 
the wrong party, in 4 the telephone 
wires had burned in the fire, and in 2 
there were no telephones available. 


Other Delayed Alarms 


Of the remaining 24 cases of delayed 
alarms, occupants who investigated first 
(6), and bystanders who failed to call 
the fire department (3), were the prin- 
cipal reasons. 


Nov. 7, Gary, Ind., Shoppers Fair of Indiana, Inc. 

$995,000 

AppLIANCE Sates. Twenty minutes after 
this discount house closed at 10:00 p.m., and 
before it was locked up for the night, the 
assistant manager and a policeman made a 
final check of the premises. At 10:33 p.m. a 
burglar alarm signal was received at police 
headquarters and a patrol car was dispatched 
by radio. After finding doors secure, the 
officer returned to his car, at which time 
windows in the only wall having openings 
blew out. Responding to the officer's 
radioed alarm, fire fighters found fire spread- 
ing rapidly through the undivided 1-story 


349 

































QuaRTERLY OF THE NFPA — Apri 1961 








The Empire World 
PUBLIC SCHOOL, Empire, Oreg. Two 14-year-old boys set a fire in the boys’ toilet 


room of this 1-story wooden elementary school. 
the 14-room in-session school, the building fire alarm was rung. 


When smoke started to spread through 
Within 30 seconds the 


408 pupils had left the building. Fire drills in which smoke bombs and blocked exits had 
been used were probably responsible for the rapid orderly evacuation through smoky 


corridors. 
safely outside. 


building. The fire had originated in a con- 
gested stock storage area separated from the 
sales area by a combustible partition. Hose 
lines 1,200 ft. long, supplied by relay pump- 
ing, were required in extinguishing the 6- 
hour fire in the unsprinklered property. 


Employees had smelled smoke for a week 
and on the evening of the fire, an odor of 
smoke was reported to the assistant manager. 
This large loss attests to the imprudence of 
not calling the fire department when the first 
trace of smoke is detected. Structural steel 
supporting the 59,911 sq. ft. noncombustible 
roof collapsed during the fire, greatly 
endangering firemen. 


Nov. 7, Toronto, Ont., Loblaw Groceterias, Ltd. 

1 killed, $567,000 

Setr-Service Foon Srore. It is estimated 
that fire starting in a basement storeroom 
had burned for 15 minutes before discovery. 
Fire department notification was further de- 
layed as employees used 3 extinguishers be- 
fore telephoning for help. One fire fighter 
was killed and the property was completely 
destroyed before fire in the 9,000-sq.-ft. 1- 
story and basement store was extinguished. 





Pupils and teachers were unaware that this Feb. 17 fire was real until they arrived 






Automatic sprinklers were being installed 
but the system was not far enough along to 
place in service. 


Dec. 28, Newark, N. J., Stephen-Leedom Carpet Co. 

$1,200,000 

TextiLe Storace. When a fork lift oper- 
ator and his helper were in the second story 
removing a roll of carpet, the helper noticed 
flames coming from the center of the pile. 
Attempts were made by both men to put out 
the fire with one or more 214-gallon soda- 
acid extinguishers, but flames spread across 
lint on burlap covering the rolls of carpet 
before the first extinguisher was emptied. 
At this point both men left the building and 
the fire department was called by telephone 
and by tripping of a street box. 


Had the alarm been given promptly, it is 
likely that the first arriving fire fighters 
could have operated effectively in the area 
of fire origin. Heavy smoke meeting them 
when they did arrive forced use of smoke 
masks. Twelve hose streams were required 
at the height of the 5-hour battle to control 
and extinguish the fire. 
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Ben O. Bracken 


AUTOS, FARM AND ROAD MACHINERY STORAGE, near Camden, Ark. The telephoned 


alarm for a fire in the Berg Warehouse was made as soon as possible following the discovery 
of the blaze by a passer-by. However, the discovery had been delayed as neither automatic 
sprinklers nor automatic fire detection systems had been provided. When the fire depart- 


ment arrived the building was completely involved. The fire occurred on April 7. 


There was relatively light fire damage to 
the unsprinklered 3-story, reinforced con- 
crete building, consisting of some spalling, 
smoke stain and damage to wiring. How- 
ever, about 2,300 rolls of carpet on the first 
and second floors were damaged by fire and 


water from hoses. Absence of skids in some 
areas, and damaged slatted platforms in 


other sections permitted even greater water 
damage. 

Plans for restoring the property call for 
installation of automatic sprinklers, includ- 
ing protection of intermediate levels of 
multitier woods racks for rug storage. Al- 
though cause of fire was not definitely estab- 
lished, it is believed that carelessly discarded 
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Ralph Bower-Vancouver Sun 


ARMORY, Vancouver, B. C. Discovering smoke coming from one end of the Stanley 
Park Amoury at about 4:00 A.M., Mar. 18, a street sweeper operator ran to an apartment 
building in an attempt to arouse the occupants and telephone an alarm. Failing in this 
effort, he ran toward a fire alarm box at a nearby intersection just as it was being pulled by 
a motorist. Returning to the building he watched the fire spread through the 1-story wooden 
building. The few minutes’ delayed alarm was not as important here as the long delayed 
discovery in the unoccupied and unprotected building. 
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smoking materials were the probable source 
of ignition. 


Dec. 17, Louisville, Ky., Parkmoor Recreation Center 

3 killed, $760,000 

AMUSEMENT AND ReEcREATION Pace. 
When grease under a kitchen exhaust hood 
caught fire, employees tried to extinguish 
the blaze for an undetermined period before 
calling the public fire department at 7:26 p.m. 
Even though fire fighters arrived about two 
minutes after the alarm was finally given, 
the delayed alarm gave fire time to spread 
through ducts to the attic over the 1-story 
kitchen section. Flames also entered a com- 
municating concealed space between floors 
of the 2-story part of the building. Small 
gratings had been installed in the second- 
story ceiling so that cigarette smoke could 
be cleared. These openings afforded a way 
for fire to get into the attic over the 2-story 
section. 


The entire 44,132 sq. ft. unsprinklered 
recreation center was destroyed in the 
$760,000 fire. Three fire fighters were 
killed when a first-floor ceiling collapsed 
and released a wave of superheated air and 
toxic gases. Three others were injured dur- 
ing extinguishing operations. 





Louisville Courier-Journal 
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Sept. 26, Beacon, N. Y., Dorrell Hat Co. $330,000 


Hat Manvuracrurinc. Although the 
3-story brick, wood-joisted building was 
sprinklered, a water flow alarm had never 
been provided and watch service during idle 
periods was discontinued in 1948. When 
fire started in the top story sometime after 
5 P.M. quitting time the previous day, three 
sprinklers at the roof — to extinguish 
it. However, water discharging from the 
three sprinklers was not detected, because of 
the lack of any water flow alarm, until 
3:45 a.m. when an employee arrived to start 
the boilers. 


The uninterrupted flow of water for 6 to 
8 hours damaged stock on all floors but fire 
damage was only $500. Had sprinkler pro- 
tection not been provided, it is probable 
that fire would have destroyed the plant. 


Jan. 31, near Albany, Oreg., Oregon Metallurgical 

Corp. 2 killed, $384,500 

Orner Merats, REFINING AND SMELTING 
(Vanadium refining). Vanadium metal was 
being produced in the Research and Develop- 
ment Department of this plant by igniting a 
mixture of vanadium pentoxide, sulfur and 
calcium in a pressure vessel. Premixing had 
been done by hand in small batches but due 
to the need for greater production a modified 
mechanical feed mixer had been set up to 
handle about 350 pounds at one time. 


This fatal fire occurred when the new 
mixer was being used for the first time. As 
soon as the mixer was started a scraping 
noise was heard. The mixer was stopp 
and shortly thereafter glowing particles of 
the charge were apie near the bottom of 
the mixer. The foreman ordered his 6-man 
crew from the building, remained long 
enough to discharge a 20-pound carbon di- 
oxide extinguisher at the glowing material, 
then ran to another building to telephone 
the fire department. 


During the foreman’s absence his crew 
re-entered the 1-story building to fight the 
fire. They soon decided they had better 
leave, but before they all could reach the 
outside a violent reaction developed in the 
mixer generating intense heat that fatally 
burned the two men that were still in the 
building. 


Using water drafted from a cooling pond, 
Albany firemen confined the fire to half of 
the 50 ft. by 240 ft. 1-story masonry, wood- 
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Merrill Fones 


OTHER METALS, REFINING AND SMELTING (Vanadium refining), near Albany, Oreg. 
A violent reaction inflicted fatal burns on two employees of the Oregon Metallurgical Corp. 
on Jan. 31. The ensuing fire destroyed half of the 240-ft.-long building, but the Albany 
Fire Department kept the fire from the communicating section where large quantities of com- 
bustible metals were stored. See report starting on page 352. 


joisted building. The uninvolved half of 
the structure was used for storage of 50 car- 
tons of titanium shavings, 70,000 pounds of 
titanium sponge in metal barrels and about 
1,200 barrels of zirconium turnings. It is 
remarkable that the fire did not involve 
these combustible metals since the masonry 
wall that separated the storage area from the 
Research and Development Department had 
an unprotected doorway and extended only 
to the eave line. 


March 16, Long Branch, Ont., Dominion Stores 

$435,000 

SupERMARKET. Employees believed that 
they put out a fire in a storage room at the 
rear of the store and did not call the fire 
department. After the store had closed for 
the day, a passer-by saw flames and gave the 
alarm at 6:13 p.m. 


Although the fire department report lists 
the cause as rekindling, no evidence was pre- 
sented that the fire had been completely ex- 
tinguished by the employees. 


The fire was burning vigorously in the 
unsprinklered masonry wood-joisted build- 
ing when fire fighters arrived. The roof col- 
lapsed before the blaze could be controlled. 


Sept. 13, Cleveland, Ohio, Theatrical Grill, Inc. 
$250,000 


Nicut Crus. A fire, originating in the 
basement of this unsprinklered 1- and 3-story 


brick, wood-joisted night club, burned for 
about half an hour before being discovered 
when one of the few employees present 
smelled smoke. She and a porter opened the 
first floor door of the dumb-waiter shaft and 
were met by smoke rising from the basement. 
The employee called the catering manager, 
who came downstairs, verified the fact that 
there was smoke and then asked the woman 
to call the fire department. The telephone 
service went dead immediately following the 
fire department notification. 


A female employee, trapped by smoke in 
the kitchen, was promptly rescued by fire 
fighters who broke down a locked rear door. 
They encountered great difficulty in fighting 
the fire as extensive remodeling of the former 
brewery had created numerous hidden pas- 
sages which prevented water from reaching 
the seat of the blaze. 


Fire spread rapidly from one floor to an- 
other through the concealed spaces, involv- 
ing large amounts of combustible interior 
finish and contents of the club. In extin- 
guishing the 5-alarm blaze, fire fighters from 
22 companies used 39 214in. and 5 larger 
lines to deliver 4,186,430 gallons of water. 
A properly installed automatic sprinkler sys- 
tem could have extinguished the fire with 
the use of less than 1,000 gallons of water 
with correspondingly less damage. 
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W. B. Edwards 


RESTAURANT, Quebec, P. Q. The Oct. 22 fire started in the kitchen of the first-story 
Beaver restaurant and was discovered by occupants of a rooming house in an upper floor 
of the 4-story building. It is believed that the 4:16 A.M. alarm to the fire department was 
delayed about an hour by the rooming house manager who, during this period, assured 
roomers that there was no immediate danger. Fire fighters were greatly hampered in attack- 
ing the $490,000 blaze by sewer construction excavations in the street at the front of the 
85 ft. by 125 ft. property and the fact that the other three sides of the building had blank walls. 


San Jose Mercury-News 


SUPERMARKET, San Jose, Calif. This fire burned for some time before discovery by 
a newsboy at 5:41 A.M. Fire department response was further delayed when he gave the 
wrong address when telephoning the fire department. The 1-story, unsprinklered 80 ft. by 
100 ft. Lucky Market was totally involved when firemen arrived. The March 20 fire caused 
$261,000 damage. 








wo 
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Public Fire Protection 


Fire departments in the U. S. and 
Canada vary from city to city as to their 
training, equipment and operational 
procedures as well as in manpower allot- 
ments, organizational policies and finan- 
cial inducements. Each year thousands 
of fires are handled by adequately 
trained and properly equipped fire 
fighters. Unfortunately, also, each year 
there are large building fires, some of 
which are the direct result of faulty fire 
fighting practices. No criticism of any 
specific fire department is intended by 
this report. On the contrary, these 
stories are used to illustrate question- 
able practices with the hope that they 


will be entirely eliminated from present- 
day fire department procedure. 


This section will also illustrate some 
of the hazards that face the fire service, 
so that a better understanding of the 
difficulties and limitations of manual 
fire extinguishment will result. 


Sprinklers and the Fire Service 

The role sprinkler systems play in 
connection with fire department han- 
dling of fires in buildings so equipped is 
of great importance since most sprin- 
klered buildings involve either a high 
life safety hazard or a high property 
damage possibility. By failing to appre- 
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EXHIBITION AND EXPOSITION HALL, Springfield, Mo. The hopeless odds which 
fire fighters often face upon arrival at burning property can be seen readily here. One of 
5 suspects to the Sept. 7 fire admitted stuffing newspapers and rags into joist channels 
under wooden bleacher seats and igniting them in the 59,500 sq. ft. 1-story, stone, wood- 
y by joisted arena. When the first attempt did not “take” he returned and successfully ignited 
. the them, thus giving the $250,000 fire a strong start. The fire was discovered about 30 minutes 
. by later at 10:08 P.M. by a student in a school one-half mile away from the fair grounds. The 
sed photograph was snapped as the first truck laid in its lines. 


Shifting winds spread fire to four unoccupied barns 30 to 60 ft. from the arena at the 
Ozark Empire Fairgrounds. 
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New York Fire Department 


TEXTILE STORAGE, New York, N. Y. Three of the nine fire fighter deaths and 18 of 522 fire- 
man injuries of the 1960 large loss fires occurred during the battle for control of the blaze in this 
5-story masonry, wood-joisted building in downtown New York City on Nov. 18. 


The $1,000,000 blaze was discovered and the alarm transmitted by a central-station-con- 
nected fire detection system. Flames spread rapidly from their basement origin to upper stories 
via open stair shafts and other unprotected vertical shafts. 


Three of the 5 men first into the basement were unable to complete their escape. Trapped, 
they died in the unsprinklered structure. Previous fire department inspections had recommended 
complete sprinkler protection for the structure and standard enclosure of the vertical openings. 
It is fortunate that the fire occurred after working hours and that the building was empty at the 
time of the fire or the life loss might have been greater. 
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ciate the value and importance of main- 
taining effective water supplies to oper- 
ating sprinklers, fire fighters can be re- 
sponsible for permitting fires within 
sprinklered properties to spread beyond 
sprinkler control. 


The most common mistakes in the 
past have been: (1) the practice of di- 
verting the water needed for sprinkler 
operation to hose streams, instead of 
reinforcing the sprinkler system through 
the use of fire department connections 
to such systems and (2) the practice of 
closing the sprinkler valve too soon. 
(See Private Fire Protection for cases.) 
It is encouraging to note that neither 
mistake was a factor in the large loss 
fire experience of 1960. 


Alarm Response 

The adequacy of fire department re- 
sponse to the alarm of fire is an impor- 
tant consideration in the study of large 
loss fires. In the last few years failure 
to assign an adequate number of men to 
first alarm response apparatus coupled 
with failure to call extra help promptly 
when needed has resulted in the old 
problem of ‘‘too little — too late.”’ 


Wide World 


This is just as dangerous as delayed 
initial discovery or delayed alarm. 


The advent of radio-equipped appara- 
tus has made it possible to provide a full, 
effective response on both first and sub- 
sequent alarms, but many communities 
fail to make full use of their facilities. 


In 48 large loss building fires in 1960 
time of the response of the fire depart- 
ment was a factor in the spread of fire. 
In 31 of these cases the running distance 
was exceptionally long. In 6 cases re- 
sponse was delayed by traffic congestion, 
in 3 cases by icy or slippery roads, in 2 
cases by parked automobiles, and in one 
case each, response was delayed by si- 
multaneous alarms, by a 2-ft. snowfall, 
by waiting for the man with the key to 
the fire station, by sending the police to 
investigate the alarm, by sending one 
pumper to a hospital fire alarm, and by 
refusing, due to legal problems, to work 
outside city limits. 


Dec. 31, Port Arthur, Tex., Park Place Hospital, 
Inc. $250,000 
Hospitat. While gasoline was being pil- 
fered from this private hospital's emergency 


HOSPITAL, Port Arthur, Tex. The Park Place Hospital fire of Dec. 31. 
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gasoline generator, gasoline spilled, vapor- 
ized and ignited at a nearby natural gas-fired 
hot water heater. 


The generator was located outside the 
building and under the eaves of the 1-story 
hospital itself. The under side of the hos- 
pital eaves was open allowing flames from 
the burning shed to enter directly into the 
unsprinklered attic space over the hospital. 


Smoke was soon detected inside the hos- 
pital and the alarm was telephoned to fire 
department headquarters. One engine was 
sent to the hospital for the fire. 


The temperature was in the 40’s and a 
drizzling rain was falling. Patients who 
could walk were ushered to the lobby. Beds 
of nonambulatory patients were wheeled 
toward the lobby. The fire progressed above 
the ceiling rather rapidly. As smoke grew 
the patients were reluctantly moved to the 
outdoors and sent as quickly as possible to 
other hospitals. 


Eventually 10 mutual aid companies joined 
the fight to save the building as the fire 
spread unhampered through the nonfire- 
stopped attic and undivided structure. 
About three-quarters of the roof was 
destroyed. 


Aug. 28, Winslow, Ariz., Winslow High School 
$305,500 


Gordon W. Terrill 


Pustic Scnoot. In the early hours of 
Sunday morning a school maintenance de- 
partment employee saw flames in the town’s 
high school from his home less than a half 
a mile from the building. He promptly tele- 
phoned the alarm. The fire phone rang in 
both the police and fire stations. The paid 
fire fighter on duty instructed the police to 
verify the alarm. A policeman went the 
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eight blocks to the school and on arrival 
found flames coming through the roof of the 
unsprinklered building. 


He called the police desk by radio and the 
police notified volunteer fire fighters before 
calling the paid fire fighter back and giving 
him the alarm. At this point the latter 
responded. 

With time of the utmost importance in fire 
fighting there can be no excuse for this type 
of procedure. 


Manpower 


Fire Department manpower deficien- 
cies were noted in 29 fires: 17 due 
to insufficient manpower; 11 due to 
inadequately trained fire fighters, and 
1 because manpower was slow in 
assembling. 


Equipment 


The following equipment deficiencies 
were reported by the fire chiefs as being 
a factor in 36 fires. Twenty-six reported 
the lack of or insufficient aerial ladders, 
23 complained of inadequate pumper 
capacity, 17 noted the need for special 
service equipment and 2 reported equip- 
ment breakdown at the fire scene. 


March 2, Eugene, Oreg., Hoffman Hotel $250,000 

Horet. The 31 guests on the three upper 
floors of this unsprinklered 4-story brick, 
wood-joisted building just managed to es- 
care with the help of firemen after smoke cut 
off the open stairway and elevator shaft. 
The fire originated in a first-floor clothing 
store and was believed set by a drunken man 
who had been refused a room in the hotel 
at 3:00 a.m. Guests who noticed smoke 
told the hotel clerk, who in turn called the 
fire department at about 3:50 a.m. The fire 
department arrived promptly but fire fighting 
had to be delayed another 30 minutes as 
available firemen were needed to guide guests 
through smoke-filled halls to fire escapes or 
to ladders. During this time the fire spread 
up the stairway and mushroomed through 
the attic. 


Water Supply 


Inadequate water supply was a factor 
in 92 fires. In 65 cases the fire depart- 
ment reported the need for more water. 
In 16 cases there was no public water 
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Quincy Herald-Whig 


PRINTING, TYPESETTING, Kahoka, Mo. After a coffee break the evening shifts returned 
to work at Moore Business Forms, Inc. An operator on a carbon coating machine switched 
on the blower system to the machine. Dust ignited from the switch spark and before 
portable extinguishers could be used the flames spread over paper dust and shredded paper 
through the unsprinklered structure. The sisal paper on the roof insulation ignited and 
dropped to the floor igniting paper on the floor. 

The local fire department tried vainly to save the doomed building. They used all 
the public water (175,000 gallons) available and then hauled water in 4 tank trucks from 
@ quarry pit. The unsprinklered building not only suffered a $1,000,000 property damage, 
but also suffered an identical insured business interruption loss from this Apr. 18 fire. 


B. Sellers 


PUBLIC SCHOOL, near Memphis, Tenn. Water was conspicuous by its absence at 
this fire on November 18. The fire was set in a locker room during afternoon classes at 
the Ford Road Elementary School. Fire fighters from Memphis and the Whitehaven Utility 
District were unable to control the fire since the only water available was the few hundred 
gallons which were carried in booster tanks on apparatus. Using water supplied by a 
1,000-gallon tank truck that shuttled between the fire and a Memphis hydrant, firemen were 
able to save exposed school buildings. The county water mains ran in the road in front of 
the school, but no one had installed hydrants on them. 
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Thomas 7. Lynch 
CLOTH COATING, Clifton, N. J. 


Delaying the alarm to the fire department creates a 


grave hazard to fire fighters as demonstrated by the destructive fire at Velveray Corp. 
on Feb. 17. The complete report of the destruction of this 4-story, brick building is given 


on page 330. 


supply; in 6 cases there was no ‘‘other- 
than-public’’ water supply and in 5 
cases the ‘‘other-than-public’’ water 
supply was inaccessible for fire depart- 
ment use. In 9 of the 65 poor supply 
cases, the water demand to serve both 
manual fire fighting and sprinkler needs 
was inadequate. 


Hydrants 


At the scene of 37 of the 1960 large 
loss fires, fire chiefs reported there were 
not enough hydrants available. In 6 
additional cases the hydrants were 
frozen or defective, and in 4 others the 
hydrants were not usable as they were 
too close to the involved building. 


May 6, Mulgrave, N. S., St. Lawrence Church, et al. 


$250,000 

Cuurcw. A brush fire that for a time 
threatened the safety of the town destroyed 
a 104-year-old wooden church, the adjacent 
rectory, a garage and a dwelling. Driven 


by a winds, embers from the brush fire 


landed on the ornate wooden steeple from 
where fire spread inside and down into the 
church. Lack of water severely limited the 
small fire department and help that even- 
tually arrived from towns 10 and 40 miles 
away. Salt water pumped from the ocean 
about 1,000 feet away and water brought to 
the scene by a bucket brigade of townspeople 
was used to save other threatened buildings 
and to check the brush fire. 


July 3, Vancouver, B. C., British Columbia Forest Prod- 

ucts, Ltd. $2,981,000 

Saw aNnD Pianinc Mitt. Eighty-three 
per cent of this 14-acre sawmill consisting of 
4 acres of wooden buildings and 4,500,000 
board feet of cut lumber was destroyed by 
this fire. Most of the buildings and some of 
the yard storage area were built on a wooden 


deck supported by piles. 


Fire due to a welding operation started in 
the undivided and unsprinklered concealed 
space under the wooden deck and burned up 
into the buildings through various floor 
Hey The sprinklers in the buildings 
above the deck began to open but could not 
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Newark News Photo 


IDLE OR VACANT PROPERTY (Conflagration), Newark, N. J. High winds increase the 
difficulty of controlling fire once it has broken through windows, doors or fire-created open- 
Sometimes the key extinguishing operations can only be set up on the leeward side 
of a fire because of topographical and structural obstructions and an effective attack is 


seriously delayed by these combined adverse factors. 
Over 4% miles of hose and over a tenth of a mile of ladders were used to control this 


ings. 


April 15 fire of suspicious cause which escaped from the coal yard of origin. Flames were 
whipped by 35 mph winds into a large wooden trestle beside the coal yard and thence to 
nearby wooden buildings. The wind-fanned fire crossed 3 streets and destroyed or dam- 
aged 23 buildings, including a school and mercantile property, but mostly combustible 
3-story dwellings. The fires that broke out in the upper stories of dwellings created a diffi- 
cult fire control situation. While a pre-Easter holiday crowd further hampered fire fighters 
ond responding equipment, heavy hose streams and a good water supply permitted control 


of the conflagration in 3 hours. 
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reach the seat of the fire underneath. As 
more and more sprinklers opened, the water 

ressure dropped and the fire spread into the 
puildings. At least 1,350 sprinklers were 
estimated to be open and operating at the 
time of fire department arrival minutes after 
the discovery and prompt alarm. 


Fire spread throughout the concealed 
space beneath the deck and through all 
buildings and piles of lumber on the deck. 
It also spread to buildings and lumber stor- 
age on adjoining filled land. A massive 
water attack through use of 30 24-inch 
lines, 4 turret nozzles, and 2 fireboats 
(25,000 gpm combined capacity) brought the 
fire under control after about 3% hours. In 
addition to the property damage there was 
an insured business interruption loss of 
$700,000. 


Hazards of Fire Fighting 


It should not be forgotten that in 
each of the fires reported in this story, 
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fire fighters faced the normal hazards of 
manual fire fighting. 


One or more of the following hazards 
to manual fire fighting was mentioned 
as a factor in the amount of loss in each 
of 210 fires: heavy smoke (91); high 
winds (41); explosion during fire (38); 
blank walls impeding access (36); con- 
gested buildings impeding access (23); 
extreme cold, ice, or snow (20); height 
of building impeding access (13); explo- 
sion preceding fire (11); locked doors 
impeding access (7); explosion at start 
of fire (6); spectators interfere (6); toxic 
gases and vapors (4); leaking gas mains 
(4); no basement entrance impeding 
access (4); yard storage impeding access 
(4); body of water impeding access (4); 
railroad tracks impeding access (3). 
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Conclusion 


The only requirement for a large loss 
fire is that it destroy $250,000 worth of 
property. This can happen in a closet 
full of expensive radar equipment, or 
it may come about only by the destruc- 
tion of several buildings. Large loss 
fires can be prevented by limiting the 
value subject to a single fire or by pro- 
viding protection to limit fire spread. 
If values of $250,000 are worth protect- 
ing, then the protection must be pro- 
vided by someone. Thus the key to 
elimination of large loss fires is people. 


Responsibility for Large Loss Fires 


The architect and engineer have the re- 
sponsibility to provide a safe structure. 
Undoubtedly the buildings are designed 
to stand for a long time. The calcula- 
tions for foundation strength, earth- 
quake protection and wind loading 
normally receive ample consideration, 
but all too often considerations of fire 
safety — value subdivisions, hazard cut- 
offs or private protection equipment — 
ate overlooked with the result that a 
building, otherwise strong and safe, is 
destroyed by fire. 


The owner or occupant has the responsi- 
bility to preserve his property. He must 
not only protect and maintain the heat- 
ing, the plumbing and the exterior 
finish, but he must also maintain the 
fire protection equipment provided to 
limit fire spread. Those who would 
fever yank out a column, open up a 
foundation, or cut into a pipe without 
careful thought as to the effect of their 
action will often, without any hesita- 
tion, puncture a fire wall, close a sprin- 


kler valve, remove doors on stair wells, 
or allow their fire protection equipment 
to deteriorate. 


The responsibility of the watchmen and 
guards should be emphasized. These 
men often are the only occupants of and 
are entirely responsible for, a valuable 
building. Duriag working or opera- 
tional periods, buildings may house 
workers with a payroll worth thou- 
sands of times the watchman’s salary. 
During these periods management sees 
to it that the operations conducted in 
the building are under the supervision 
of qualified and highly paid persons, but 
at night an entire structure may be left 
in the hands of someone who has not 
had proper instructions, of proper train- 
ing. It is during this period that many 
of the large loss fires occur. 


Fire protection officials have even greater 
responsibilities. Fire chiefs, fire inspec- 
tors, fire protection engineers, fire 
equipment designers and salesmen, must 
work together to explain the impor- 
tance of proper building design and to 
show the value and adaptability of 
private fire protection equipment. 


Educators — those teaching engineer- 
ing and architecture, have the re- 
sponsibility to see that each graduate is 
properly armed with the basic principles 
of fire protection, and that each man 
recognizes the power he commands over 
life and death through correct or in- 
correct design. A simple omission of a 
relatively inexpensive fire door can re- 
sult in a severe loss. 
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Insurance agents and brokers hold a simi- 
lar responsibility to advise their clients 
on the importance of installing and 
maintaining a high level of fire safety 
in their properties, not only in the in- 
terests of preventing material losses but 
also of providing life safety. 
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It is only through the recognition and 
acceptance of these responsibilities that 
proper fire protection will be provided. 
Once this problem of responsibility is 
resolved, then the lessons of large loss 
fire experience shown in this issue of the 
QuarTERLy can be fully implemented. 





Table | 


Factors Responsible for 2,283 Large Loss Building Fires 
During Period 1953-1960 


Note: The figures in this table indicate the number of times each factor was noted as 
influencing fire spread or the extent of damage in the 2,283 fires. In addition to the listed 
items many less frequently occurring factors were also reported. A combination of 
two or more factors was responsible for most of the large losses. The boldface type 
indicates the 1960 experience. The italic type indicates experience during period 1953- 
1959. The lightface roman type indicates the total 1953-1960 experience. 


Principal Structural Defects Influencing Fire Spread 


Indus- Mer- Stor- Resi- 
Total trial cantile age dential 


Fires ANALYZED 1953-1959 1964 ... 672 f ‘ 
Fires Analyzed 1960 cans eee 126 4e 20 


Horizontal Spread 
Fire Division WALLS 
Too few in attics...... 
Too few in basements. . 
Too few in other stories . 


Substandard construc- 
WE aos ns ok Bho 


FirE WALL OPENINGS 


No protection for open- 
RECESS ete s Pxaiele £9 

Fire doors blocked open 
or inoperative 

Substandard protection 
for openings........ 


Vertical Spread 

Stairwells not enclosed. . . 

Elevator shafts open... .. 

Nonfirestopped walls... .. 

Conveyor, machinery open- 
ings not protected... .. 

Stairwell enclosure sub- 
SARA . oe. 


Pipe openings not enclosed 
Elevator shaft enclosure 
substandard 


Other openings, no or sub- 
standard protection. . .. 


Combustible Interior Finish 
VERORIORIGE Soci: n-6 «ba bs0 106 
Other interior finish... . .. 64 
Oil-soaked floors......... 41 




















366 QuarTERLY OF THE NFPA — Apri 1961 


Table | — Continued 










Indus- Mer- Stor- Resi- Educa- 
Total trial cantile age dential tional Misc. 
Building Equipment 

(1960 only) 
No dampers or shutters in 

ducts... es 14 crate 8 its oe 4 2 
Boiler or other building 

equipment not cut off. aad 8 2 3 1 1 es 1 
Air-conditioning equipment, 

fans, spread smoke, fire pty 2 inate 1 ia Fits ay i 
Other ‘building equipment 

factors ........ : Ms 4 3 ja 1 

Spread to Exposures 

Congested combustible 

const., no exposure pro- 

tection. ; 382 41 170 51 72 22 3 105 
Poorly constructed party 

WO ecw s 99 15 15 73 10 8 8 
Interconnecting passage- 

ways, conveyors ...... 66 2 31 11 15 7 4 
Ordinary glass windows. . 58 9 10 26 9 s 2 12 
Yard storage between = 33 4 16 6 oh 15 
Other reasons for spread . ‘ 20 18 7 3 24 







Principal Contents Influencing Fire Spread 












Indus- Mer- Stor- Resi- Educa- 
Total trial cantile age dential tional Misc. 





















Fires ANALYZED 1953-1959 1564... 672 413 342 99 107 331 
Fires Analyzed 1960 eaten 126 71 48 20 17 37 









Flammable Liquids 









Escaped from tanks, drums 246 27 145 50 41 3 6 28 
Escaped from auto, air- 

craft tanks i 56 3 8 5 10 1 1 33 
In process equip. (195 58 to 

BP ONIG) so os Sia neve 18 15 27 4 1 ses eat 1 
Container explosion, eras 43 13 26 8 14 ae pie 8 
Escaped from pipes... .. . 29 7 27 2 1 6 
Other flammable liquid 

ONO os Fake ee wale 98 14 57 15 15 1 2 22 











Storage Methods 








Poor stock subdivision. . . 246 23 68 62 120 3 Feat 16 
Stock piled too high ..... 108 22 30 24 55 nes 1 20 
Inadequate window clear- 

ance. res 31 5 6 11 18 See Ase 1 


Other storage factors... . 






Housekeeping 








Dust on structural mem- 

bers, ete. . she 152 29 135 < 27 ci 4 8 
Rubbish accumulations. ie 71 5 25 19 15 4 1 12 
Other housekeeping factors 68 











Gases 







pO ee 43 9 22 10 6 4 1 9 
MIE oss cok a oes 18 6 16 1 1 Tis 1 ) 
PPM sic sve s sce Bats 17 6 7 9 9 2 2 
EE MAMOR. 8 Sk 5 j é 7 


Tasie I — Facrors REsponsiBLE FOR BUILDING FIrREs 


Table | — Continued 


Principal Private Fire Protection Defects Influencing Fire Spread 


Fires ANALYZED 1953-1959 
Fires Analyzed 1960 


Sprinkler Protection 

No sprinkler system... .. 
Complete protection — un- 
satisfactory performance 
Hazard too severe for 
system installed... 
Water supply poor or 

failed . 


Valves closed for mis- 


cellaneous reasons. 
Explosion damaged 
system. . 
Valve closed too soon 
Other reasons....... 
Partial protection — unsat- 
isfactory performance. . 
Origin in unsprin- 
klered areas, spread 
to sprinklered areas 
Valve closed, defective 
Other reasons ..... 


Noe 
Ob > 


Fire Detection 
No watchman or auto- 
matic detection........ 
Unsatisfactory watchman 
Failed to detect fire 
promptly. . 
Patrolled outside build- 
ing only 
Protected area too large 
Asleep 
Other reasons for watch- 
man failures . 
Unsatisfactory 
detection 


automati ic 


Fire Alarm Transmission 
Transmission delayed... . 
Occupants fought fire. . 
Telephone wires burned 
Telephone inaccessible . 
Watchman fought fire. . 
Other reasons for de- 
layed transmission. . 


Fire Brigades 
No fire brigade 
Unsat. performance...... 
Fire too advanced on 
discovery 
Insufficient equipment. 
Other reasons 


Mer- 
cantile 


Indus- 


Total trial 


672 413 
126 71 


1964-4... 
319 
464 

1 


32 
3 
3 


Stor- 
age 


342 
48 
335 
26 
2 


5 
6 


Resi- 
dential 


Educa- 
tional 


20 17 


119 
1 
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Table | — Concluded 


Indus- Mer- Stor- Resi- Educa- 
trial cantile age dential tional Misc. 


Portable Fire Extinguishers 
No fire extinguishers. .. .. 
Unsat. performance...... 

Fire too advanced on 
discovery. 


Wrong ores for class of 
fire. Bee enh 
Other reasons......... 


Standpipes and Hose ene 
POO YUEN oie ds cas 
Unsat. performance. wee 

Fire too advanced on 
OOVORT 5 aise sso 0s 
Other reasons......... 


Special Extinguishing _— 
No system...... 
Unsat. performance. . 


Table | — Concluded 


Record Protection Equipment 

(1960 only) 

No data available 

No record protection... .. 

Unsat. performance...... 
Inadequate rating for 

CHPOSUPS. . cece vee 

Unlisted devices....... 
Other reasons. .... 


Principal Public Fire Department Handicaps Influencing Fire Spread 


Indus- Mer- Stor- Resi- Educa- 
Total trial cantile age dential tional Misc. 


Fires ANALYZED 1953-1959 1984 ... 672 413 34 99 107 331 
Fires Analyzed 1960 ts ae 126 71 20 17 37 


Water Supplies 
Enadeduate. ............. BE 56 124 40 5 30 
No public supply. . a § 16 52 11 2 ¢ 8 
ical equate water for hose 
streams and sprinklers 9 47 

Insufficient hydrants. ... . 37 49 


Equipment and Manpower 
Insufficient equipment.... 2! 66 89 
Insufficient manpower... . : 17 39 
Manpower not properly 
PIE Soe oie s wio'hle ote « 11 27 


Fire Fighting 

Heavy smoke........... } 91 
High winds..... 41 
Explosions preceding fire. 9m 11 
Explosions during fire. . ‘ 38 
Access impeded by blank 

walls..... 5 36 
Flowing flammable liquids 4 o 





Large Loss Fires Not in Buildings 


There were 72 large loss fires in- 24 forest fires, six transportation fires 
volving property outside of buildings. (other than aircraft) and 9 miscellane- 
These 72 fires caused 142 deaths, 434 ous other fires not involving buildings. 


injuries and  $187,581,500 property The 9 large loss fires in property out- 
damage. side of buildings, other than forest and 
Other than the 33 aircraft fires re- transportation fires, caused 8 deaths, 30 
ported on pages 375-390, there were 39 injuries and $6,521,500 property dam- 
fires causing 64 deaths and $98,714,000 age. These fires are indicated in Table 
property damage. These 39 fires include II by a dagger in front of the date. 


~ * 


Wide World 

OUTDOOR PUBLIC ASSEMBLY, Memphis, Tenn. A cigarette that was dropped through 
a crack in the wooden stands during an afternoon ball game on April 17 is believed to 
have started a fire in trash under the stands. The fire spread through the undivided space 
beneath the grandstand and burned up into the seats before being discovered by an employee 
at adjoining property at 7:28 P.M. Fanned by 23-28 mph winds, the fire spread rapidly 
through the seats and also destroyed the wooden grandstand roof. Fifteen nearby retail stores 
were destroyed. Dense smoke required evacuation of some patients from two hospitals 
across from the burning ball park. 


The ball park watchman did not discover the fire as his hourly tour consisted only of a 
visit to the center of the stands where he looked in both directions before returning to his 
rest area. 
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All 8 deaths occurred in two of the 
three petroleum refinery fires. The 6 
other incidents occurred in: outdoor 
storage (2); outdoor public assembly 
(1); a gas manufacturing plant (1); an 
electric generating plant (1); and a 


wharf (1). 


Aug. 18, Toronto, Ont., Levy Auto Parts, Ltd. $300,- 

000 

Ovutpoor Storace. An employee dis- 
covered fire in wooden cases containing new 
and used automobile parts in an open cus- 
toms compound at 4:12 p.m. The parts were 
packed in grease and wrapped in waxed paper 
and these flammables accelerated fire spread. 
It is not known what started the fire. Seven 
2¥%-inch lines were required to check the 
spread and extinguish the fire. 


June 9, Seaford, Del., E. |. du Pont Co., $500,000 


The Seaford Leader 


Ovutpoor Storace. A small fire on June 8 
in baled waste nylon, stored outdoors in 
7-ft.-high rows covered with polyethylene 
sheets, is believed to have been started by 
hot carbon from a nearby asphalt plant 
smokestack. Although the plant brigade 
and fire department controlled the incident, 
all of the storage in the 5-acre yard was in- 
volved the next day. This second fire may 
have followed redevelopment of the original 
fire, or may have been caused by a second 
ignition by hot carbon. Discovery of the 
second fire was delayed. Fire fighters were 
able to keep flames from involving large 
asphalt storage tanks only 30 ft. away. 


Oct. 24, Freeport, Texas, Dow Chemical Co., 6 
killed $325,000 
PerroLteuM Rerineries. While a relief 
valve was being removed from an evaporator 


QuarTERLY OF THE NFPA — Apri 1961 


Wide World 


for maintenance, the vessel ruptured without 
warning. A boiling mixture of allyl choride 
and propylene chloride was released and the 
hot vapor exploded. Flying pieces of metal 
and flames from the burning vapor injured 15 
workers and killed 4 others. Two of the 
injured subsequently died. 


Subsequent investigation revealed that 
the failure occurred from uniform corrosion 
which had thinned the walls of the vessel 
over such large areas that it was not de- 
tected during periodic visual inspections. 
Water remaining in the vessel after fre- 
quent cleanings may have formed an acid 
which attacked the copper-silicon alloy 
vessel walls. While the vessel had satis- 
factorily passed a 60 psi hydrostatic test a 
few months earlier, it failed at 38 psi. 
The men working on the tank at the time of 
the rupture may have subjected the tank 
to an additional stress or shock which in 
its weakened condition caused failure. 


Forest Fires 


There were 24 forest fires in 1960 each 
of which caused a loss of over $250,000. 
Twenty-one were in the United States — 
California (14), Idaho (2), South Da- 
kota (2) and one each in Montana, 
Oregon and Washington; while three 
were in Canada — Quebec (2), British 
Columbia (1). 


These fires caused an estimated total 
loss of $40,750,500, took 5 lives and in- 


(Continued on page 373) 
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Wide World 


A helicopter pilot was one of the 5 persons killed by forest fires. 


Wide World 


Blackened wastes covering 319,000 acres remained after the 24 large loss forest fires. 
Individual large loss forest fires ranged in size from 465 acres to 48,777 acres as shown 
in Table Il, page 405. 
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Arkansas State Police 


RAILROAD ROLLING STOCK, Traskwood, Ark. On Dec. 17, a hotbox on an oil tank car 
65 cars back from the engine, derailed that car and the 22 cars immediately following it. A 
fire immediately developed in the pile-up; and after 40 minutes an explosion occurred, mak- 
ing a crater 100 feet in diameter and 30 feet in depth. A man hunting in the woods nearby 
was injured but otherwise there were no casualties, due primarily to the fact that the wreck 
occurred in a remote location. There had been no fire fighting. 


One of the 23 derailed cars contained 1,250 bags of fertilizer-grade ammonium nitrate. 
Following the explosion, no identifiable parts of this car could be found. Other contents of 
the derailed cars included fuel oil, gasoline, lubricating oil, fuming nitric acid, nitrogen 
fertilizer solution and bulk fertilizer-grade ammonium nitrate. 


Ottawa Herald 


RAILROAD ROLLING STOCK, Ottawa, Kans. On Aug. 28, two freight trains speeding 
past each other on parallel tracks collided when a truck on one car broke. As the cars of both 
trains piled up on a bridge, fires broke out. The bridge collapsed, dropping many cars into the 
creek bed. 


Police had difficulty holding spectators back until after the first LP-Gas tank car ruptured 
violently. After this the spectators willingly kept back a safe distance, so that the second 
and worst rupture did not injure anyone. Debris was blown several hundred feet by the 
second tank car rupture. A piece of the tank tore off half of a farmhouse 500 feet away 
and knocked down two trees before coming to rest in a road. Only two of the 15 LP-Gas 
tank cars involved ruptured; four of the others burned peacefully for over eight days. 





LarcGe Loss Fires Not 1n BuiLp1ncs 


jured 23 persons. Cost of suppression 
is not included in this figure. In the 
22 fires for which the suppression cost 
was available, it totalled $10,186,000. 


The bare statistics of Table II do not 
present the vicious nature of a forest 
fire. The report below gives an idea 
of the impact of one of these 24 serious 
1960 blazes. 


Oct. 15, Napa, Calif., The Soda Canyon Fire, 

$802,000 

Forest Fire. A resident of Soda Canyon 
was burning trash in his door yard when a 
high gusty wind ae (40 to 50 mph). 
Burning embers ignited the brush. The 
humidity at the time was 8 per cent. The 
flames spread rapidly through the heavy 


brush. 


The very steep slopes and lack of roads in 
the area, the low humidity, and the high 
wind combined to present a difficult fire 
fighting situation. 

‘Waterfalls’ of sparks showered the roofs 
of buildings near the fire area. Ten dwell- 
ings and 32 other structures were destroyed, 
along with pets and 4,000 acres of brush. 


Wide World 


Transportation Fires 


There were 39 large loss transporta- 
tion fire accidents. These accidents 
took 129 lives, injured 381 persons (air- 
craft injuries not included), and caused 
$140,309,500 property damage. 

The 33 aircraft fires are summarized 
in the following article on ‘‘Large Loss 
Aircraft Fires.’’ 


The 6 other transportation accidents 
killed 51 individuals, caused 381 in- 
juries and $51,442,000 property damage. 


June 14, Pearl Harbor, Hawaii, U.S.S. Sargo, 

1 killed, $1,000,000 

Warsuip (Nuclear submarine). During 
the transfer of liquid oxygen to the sub- 
marine from shore, a fire broke out in the aft 
torpedo room. Due to the difficulty of 
reaching the area of the fire, it was decided 
to put out the fire by flooding. Water-tight 
doors were closed to seal off the torpedo 
room from the rest of the submarine, the 
torpedo room deck hatch was left open, and 
the after tanks were flooded. As the stern 
submerged, water flowed into the torpedo 


room through the hatch opening. 


The U.S.S. Sargo afire in Pearl Harbor, June 14. 





QuaRTERLY OF THE NFPA — Aprit 1961 


Wide World 


The pier fire at Los Angeles, Calif., March 17, 1960. 


A barge was obtained to raise the stern 
and the water was pumped out. The fire 
was still going. Foam lines from shore and 
from tugs Snally completed extinguishment. 


A sailor, who was in the torpedo room 
when the fire broke out, lost his life. 


Dec. 19, Brooklyn, N. Y., U.S.S. Constellation 50 

killed, $47,942,000 

Warsnips (Aircraft carrier). A flammable 
liquid fire on the hangar deck of this aircraft 
carrier under construction trapped and killed 
50 men, injuring 376 others. A complete 
report may be found on pages 283-291 of this 
issue of the QuaRTERLY. 


March 17, Los Angeles, Calif., Los Angeles Harbor 
Department $1,000,000 
Piers AND Wuarves. Sparks from a 
welder’s torch are believed to have ignited 
a new pier being built. The welder had 


been working on a large crane being installed 
over the pier, constructed of double thick- 
ness 2-in. by 12-in. planks on 4-in. by 4-in. 
framing on creosoted pilings. Flames spread 
in both directions and endangered a new 
terminal building. The wind drove the 
heavy creosote-filled smoke waterward and 
prevented effective use of fireboats except at 
the ends of the burning section. Fire was 
contained after 7 hours of fire fighting but 
was not extinguished for another 24 hours. 


Aug. 19, Lake St. Peter, P. Q., Belle Isle 1 $750,000 

Sures (Coaster). While the Belle Isle II 
was proceeding through a wide spot in the 
St. Lawrence River called Lake St. Peter, 
P.Q., she collided with another vessel. 
Equipment upset in the galley, starting a 
fire which burned out all combustible mate- 
rial and forced all on board to abandon ship. 
She then sank as her engine room and pumps 
had been flooded due to the collision. 





Large Loss Aircraft Fires of 1960 


There are 33 large loss aircraft and 
missile fires in the 1960 records of the 
NFPA occurring in the United States 
and Puerto Rico. There were no large 
loss aircraft fires in Canada last year. 


In these accidents, 79 deaths are 
attributed to fire or a combination of 
impact injuries and fire, 63 of the vic- 
tims being occupants of the aircraft 
involved. The other 16 were trapped 
by the resulting ground fires. In the 
December 16 accident in Brooklyn and 
Staten Island, New York, 128 occupants 
of the two aircraft involved in the mid- 
air collision died but these deaths are 
not included in the total since the loss 
of life must be charged basically to the 
aerial contact which disabled both 
aircraft. 


The dollar loss from the 33 fires is 
figured at $88,867,500, not counting in 
full some of the aircraft losses which 
are not chargeable directly to fire. In 
Many cases it was impossible to divide 
the loss between impact and fire dam- 
ages. In such cases the total loss figure 
was used. Wherever impact damage 
could be separated from the total loss, 
it has been done; in this year’s tabula- 
tion $23,150,000 has been so segregated. 


There were undoubtedly a number of 
other large loss aircraft fire incidents 
occurring in North America which are 
not reported. This is influenced by the 
difficulty in collecting all the experi- 
ence, particularly losses sustained by the 
military services. It will be noted in the 
listing of these fires on page 403 that 
85 per cent of the fires did involve mili- 
tary aircraft or missiles. Reports on 


these incidents are likewise not always 
as complete as we would like them since 
security restrictions apply in a number 
of cases. 


Nineteen of the losses were due to 
crash fires, seven due to in-flight fires, 
and seven because of ground fires. 


Crash Fire Incidents 


The 19 large loss aircraft crash fires 
were cases where the force of the im- 
pact was not alone sufficient to demolish 
the aircraft and kill occupants unless 
they were accompanied by explosions or 
fires. In other words, fire contributed in 
a major degree to the extent of the dam- 
age and the loss of life (where there was 
any). Summarized herein are 11 of the 
crash fire incidents as typical of the ex- 
perience, including 8 military aircraft 
accidents and 3 commercial transport 
accidents. The January 1961 NFPA 
QuarTERLY Contained reports on a num- 
ber of other crash fires in 1960 involving 
large loss of life including the B-52G 
accident of February 1 at Ramey Air 
Force Base, Puerto Rico, the KBS50-J 
crash near Langley Air Force Base, Vir- 
ginia, and the United Air Lines DC-8 
and Trans-World Airlines Constellation 
mid-air collision and crashes occurring 
on December 16.* 


Jan. 14, Eielson Air Force Base, Alaska, U. S. Air Force. 
B-47 $1,883,000; 2 killed 
When this B-47 bomber crashed on a low 
approach to the Eielson Air Force Base, it 
presented difficult fire control problems 
because of: 


*See January 1961 Quartercy, pages 251-257. 
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(1) An immediate, vicious crash fire; 


(2) The fact that the aircraft crashed into 
a ‘‘Pacific’’ hut containing explosives in the 
ammunition storage area of the base with 
resulting detonations; 


(3) A 3-foot-deep snow cover which pre- 
vented easy fire fighter movement and handi- 
capped placement of equipment; and 


(4) A severe ice fog which | patomne: 
observation of the crash and slowed response 
of the crash equipment. 


The crash occurred at about 12:33 p.m.; 
the first alarm was sounded at 12:45 p.m.; 
the apparatus arrived at 12:50p.m. The B-47 
was completely involved when fire fighters 
responded with three major crash units, a 
rescue vehicle, a 1,000-gallon tanker, and a 
pumper. The ‘‘first-in’’ crash truck (an 
O-11A) was positioned near the fuselage 
with the intent of controlling the fire and 
attempting rescues. Severe Sessmenines of 
high explosives (including 20 mm ammuni- 
tion sal came’ pyrotechnics) accompanied 
by fragmentation required evacuation to 
preclude certain loss of life and equipment. 
No further effort to secure fire control could 
thus be attempted until this danger subsided. 
Fire fighters, wearing snowshoes to over- 
come the effects of the deep snow, did locate 
two survivors who anubel ensaied and took 
shelter behind an uninvolved ammunition 
hut. Three Army M-59 armored personnel 
carriers, working as close in as the exploding 
high explosives permitted, searched for the 
remaining crew members, but the two vic- 
tims could not be located until it was too 
late. There were no extensive fire fighting 
operations because of the described condi- 
tions. 


Feb. 3, Walker Air Force Base, N. Mex., U.S. Air Force, 
three KC-135 aircraft and hangar $21,400,000; 
9 killed 


A report on this tragic accident was pub- 
lished in the January 1961 an ee 
251 to 253. As reported therein, loss of con- 
trol during take-off resulted in one KC-135 
crashing into two parked KC-135’s on the 
ramp and then crashing into a hangar build- 
ing. A tremendous fire resulted causing the 
second largest dollar loss of the year. The 
fire destroyed all three of the aircraft in- 
volved, one hangar, and 14 parked cars. 
Five crew members aboard the fuel-laden 
tanker plane died in the crash, and four 
occupants of the hangar were also killed. 
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Interior of 24-inch concrete storm sewer up- 
stream from the headwall showing light 
spalling at water line. 


Since the report in the January QuarTerty 
was prepared, additional information has 
become available on the role played by the 
storm sewer in connection with the spillage 
of the jet fuel. This is of special interest be- 
cause of recent work on aircraft fueling ramp 
drainage done by the NFPA Sectional Com- 
mittee on Aircraft Hangars and Airport 
Facilities (see NFPA No. 415-T). There 
have been a number of fires in drainage 
systems where the drainage pipe itself con- 
tributed to the extent and severity of the fire. 
In the latter cases, the piping was asphalt- 
coated metal pipe, while in this case, the 
storm sewer was concrete. 


At the Walker Air Force Base, the storm 
sewer for the ramp area involved consisted of 
18-inch- to 30-inch-diameter reinforced con- 
crete pipe in the main stem with 12-inch- and 
18-inch-diameter reinforced concrete pipe in 
the laterals. Inlets were a grated type about 
15 inches in width, 10 feet in length (with a 
center section 6 feet long and the remainder 
in two wings pointed upstream), and 514 feet 
deep (measured from the pavement surface to 
the flow line of the pipe). The apron pave- 
ment in the area was 81%-, 914-, and 10% 
inch-thick concrete. Grades used in the 
drainage system are minimum in magnitude. 


It is estimated that about 20,000 gallons of 
JP-4 fuel was spilled and burned on the apron 
at the inlets and in the outlet channel. The 
fuel was washed into the storm drain and was 
flushed to reduce the possibility of an explo- 
sion. The flushed material burned for 
approximately 114 hours. 


Most of the fire existed at the inlets and in 
the open ditch section of the drainage system 
downstream from the drainage pipe. Some 
flame was reported by witnesses above 
ground along the line of the storm sewer 
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at the pavement joints. This indicates that 
the spilled fuel vapor came up through the 
pipe joints and ground. Within the pipe, 
some fire did occur as noted by smoke dis- 
coloration in the noncombustible pipe, but 
this fire persisted only at the inlets because 
of oxygen starvation in the pipe itself. The 
24-inch-diameter lines at the outfall head- 
wall appeared more discolored than others, 
and it is clear that combustion continued for 
a longer period of time at this outfall than 
at the inlets. The storm sewer itself showed 
little actual damage directly attributable to 
the fire, and the system can continue to 
function as originally intended and installed. 


Mar. 8, Carswell Air Force Base, Tex., U. S. Air Force, 
KC-135 over $3,000,000 


After a KC-135 struck a building and 
landed short of the runway while landing in 
a heavy fog, the tanker plane overran the 
runway and burned. All seven members of 
the air crew escaped unaided before fire de- 
partment personnel and equipment, delayed 
by the heavy fog, could reach the scene. 


Wide World 


All seven occupants escaped before fire 
destroyed this KC-135 which overran the 
runway. 


The aircraft was totally involved in fire on 
atrival of the equipment and had broken into 
four main sections. The fire was attacked by 
the 58 responding firemen with foam and 
carbon dioxide from the three O-11A’s and 
one O-6 crash truck, backed up by a water 
tank truck and three pumpers. The pumpers 
were used to relay water through 2)4-inch 
hose lines from a runway hydrant some 1,850 
feet from the crash site. The excessive hose 
line !ayout was seen to delay operations and 
ment plans call for extending the present 

ydrants, installed each 1,000 feet along the 
active runway, tothe overrunarea. The loss 
of the aircraft was total. Five of the crew of 
seven received burns in making their escape. 


Mar. 31, Little Rock, Ark., U. S. Air Force B-47 
$250,000 ($3,150,000); 5 killed 


‘‘A plane explosion involving serious loss 
of life and property can occur in any city or 
town.”’ This statement, appearing in the 
Foreword to the ‘‘Loss Report, Little Rock 
Fire Department, B-47 Bomber Explosion’’ 
is a realistic appraisal of the hazards pre- 
sented by the modern air defense and air 
transport needs of the country and the world. 
During 1960 two other especially notable 
cases of the hazard of falling aircraft in 
built-up portions of cities occurred — on 
December 16 in Brooklyn, New York (see 
January 1961 QuarTeErRty, page 255), and in 
Munich, Germany, December 17. 


The Little Rock disaster occurred at 6:06 
A.M., ‘on a day like any other day’’ under 
clear skies, temperature 42°F, humidity 89 
per cent, wind ESE at 5 miles per hour. Two 
loud explosions were heard. Houses shook 
and windows cracked all over town. Eye 
witnesses saw flaming debris and one man 
in an open parachute falling from the sky. 


Reported in the press as an air-borne 
“‘explosion’’ and as ‘‘a flaming six-engine 
jet bomber explosion,’’ the probability is 
that the B-47 did not ‘‘explode’’ in flight 
from a flammable vapor-air mixture or a 
similar cause nor was it on fire in flight prior 
to the air-borne disintegration. Most likely, 
the big jet broke apart in the air after an 
air-borne maneuver too severe for its struc- 
tural integrity. Clearly, fire occurred at the 
disintegration and showered flaming debris 
over a wide area of Little Rock with some 
parts narrowly missing four large hospitals. 
As it was, three separate areas of the city 
were seriously involved in the ground fires 
which resulted. 


Wide World 


A row of houses ignited in Little Rock after 
the B-47 disaster there. 
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One area was a residential area centering 
at Maryland and Summit Streets. Parts of 
the B-47 fell in the front yard of 816 Sum- 
mit Street, exploded, and threw flaming fuel 
on the residence at 824 Summit Street, an 
apartment house at 1921-25 Maryland Street, 
and on a second residence at 1920 Maryland 
Street. These buildings were completely 
destroyed by fire and one occupant of the 
last mentioned dwelling died in the fire. 
Flaming parts of the aircraft fell on the roof 
of a Sunday school building, causing severe 
fire damage to that building. Flaming debris 
also fell on residences at 1814 and 1816 West 
10th Street causing both impact and fire 
damages to these structures. The flaming 
crater of debris in front of 824 Summit Street 
caused some destructive heat radiation to 
other residences in the area, and heavy dam- 
age from falling debris was registered over a 
three-block area in each direction from the 
point of impact at 824 Summit Street. 


A second area, also residential, centered at 
211 Colonial Court (about 17 blocks west 
and 8 blocks north of Area 1). A part of the 
fuselage fell into the residence at 211 Colonial 
Court killing the occupant, destroying the 
home by fire, and wrecking a car parked there. 
One airman was found dead inside the wreck- 
age of the plane that fell on the house, and a 
second was found dead on the front sidewalk. 
Considerable exposure fire damage occurred 
to homes at 205 and 213 Colonial Court. The 
third crewman to be killed fell on the school 
grounds of the Pulaski Heights Elementary 
School, also in this area. Falling plane parts 
fell throughout this neighborhood. 


The third area of heaviest destruction was 
about midway between the other two at 
Eighth Street and Appian Way. A wing sec- 
tion (the largest segment of the aircraft to 
fall in one piece) fell across an electric trans- 
mission line, cutting off current to a major 
part of the northwest section of the city and 
cutting off power to police and fire depart- 
ment transmitters. An emergency generator 
restored the latter service with only a few 
seconds delay. The damage in this area was 
mostly impact damage from falling parts; 
with only small fires reported. 


The men at Fire Station 7, only about 3 
blocks from the Colonial Court disaster area, 
heard the air-borne ‘‘explosion’’ and saw the 
falling debris. They tried to call Head- 
quarters but found the central station radio 
out of order. The district chief's car radio 
was serviceable to other apparatus but could 
not reach the central station. They re- 
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sponded with two pumpers to the vicinity of 
boiling black smoke and quickly found the 
burning homes on Colonial Court. By the 
chief's radio, help was called. By this time, 
the central station radio was back in service 
(after the emergency generator restored 
power ) and coordination was re-established. 
Fire fighting commenced, with use of 21 
inch and 11-inch fog nozzles on the burning 
dwellings. Some difficulty was experienced 
with nozzles becoming plugged with rocks 
in this early fire fighting which utilized a 
**‘dead-end”’ hydrant off a high pressure main. 


At fire headquarters, the alarm operator 
had also heard the explosion, seen the falling 
plane parts, and then began receiving box 
and telephone alarms. Calls came from each 
of the three major damage areas before the 
telephone lines became ‘‘jammed”’ from calls 
for information as well as for help. The fire 
alarm tape shows that three boxes were 
pulled, one at 6:08 a.m. and two at 6:09 a.m. 
Fire alarm headquarters dispatched 4 pumper 
companies and 2 truck companies to the 
Maryland and Summit site. Asst. Chief Bell 
on arrival radioed a second alarm from his 
car radio. Help was called in from North 
Little Rock which answered with two pump- 
ers and 11 men initially, later augmented by 
13 more men. The Little Rock Air Force 
Base sent two crash trucks in answer to the 
alarm. 


While early fire department activity was 
hampered by crowds, police quickly became 
active in evacuating and blocking public | 
access to the restricted areas, and Auxiliary 
Civil Defense Police were utilized. Utilities 
attended to the power line break and the cap- 
ping of severed gas and water mains. 


There were a number of favorable factors: 
(1) the high humidity conditions, which 
prevented ignition of many combustibles by 
hot objects that rained from the sky; (2) the 
time of the accident, which was favorable, 
since many citizens were up and preparing for 
work; (3) automobile traffic, which was ex- 
tremely light; (4) the fire and police depart- 
ments, which were near shift changing time 
enabling fast mobilization of all available 
manpower. 


The loss to the aircraft is about $2,500,000. 
The total property damage, including death 
and injury claims, is estimated at $650,000. 
The property insurance losses are estimat 
at $222,000. It appears fair to assign a fire 
loss figure of about $250,000 to the over-all 
loss figure of $3,150,000 for the aircraft, 
impact damages, and other claims. 
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Apr. 15, Lincoln Air Force Base, Nebr., U. S. Air Force, 
KC-97G $1,205,000 


When the nose gear collapsed on a KC-97G 
during a normal landing on the runway at the 
Lincoln Air Force Base, propeller fragments 
punctured the wing tip tanks resulting in a 
serious fire which took 40,000 gallons of 
water, 3,200 gallons of foam liquid concen- 
trate, and 8,000 pounds of carbon dioxide to 
control. 


The fire was fought by the Air Force fire 
fighters (total number responding — 48) us- 
ing four major crash trucks and support 
equipment including pumpers for hose relays 
and water tanker trucks. The five crew 
members and nineteen passengers aboard the 
tanker plane escaped unaided so that com- 
plete attention could be given to the fire con- 
trol operation. 


The alarm was instantaneous with the 
collapse of the nose gear, and the first appa- 
fatus was on the scene within two minutes. 
The aircraft had skidded off the paved run- 
way surface into the dirt area immediately 
adjacent thereto. Some 62,000 pounds of 
JP-4 fuel and aviation gasoline were aboard 
the tanker plane when it crashed, and the 
entire fuselage section within 20 feet of the 
tail was ultimately consumed by the fire. 
In addition, both wings were damaged by 
the fire as well as three of the four engines. 


Wide World 
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The fire was controlled and ultimately ex- 
tinguished with carbon dioxide and foam 
using the combined agent technique recom- 
mended in NFPA No. 403. The fire area was 
blanketed with foam and areas of burning 
magnesium were continuously blanketed 
until the magnesium burned itself out. Fuel 
cells in both wings still contained fuel after 
the extinguishment was completed, but, dur- 
ing the fire, venting of the vapors from the 
fuel cells made it particularly important to 
maintain a blanket over the burning 
magnesium. 


The primary problem for the fire fighters 
was maintaining an adequate water supply. 
Some 2,300 feet of 24-inch hose was laid 
from one hydrant with water delivered by 
relaying it through two pumpers. Another 
800 feet of 214-inch hose line was laid from a 
closer hydrant with pressure maintained by a 
750 gpm pumper. The 2!4-inch lines were 
wyed into 14-inch lines on the fire grounds, 
these lines having foam nozzles with foam 
pickup tubes. 


Apr. 23, Sikorsky Heliport, Stratford, Conn., U. S. Navy 
HSS-2 (S-61) $750,000; 3 killed 
This tragic accident occurred during a test 
flight of this new turbine-powered helicopter 
at the Sikorsky Heliport resulting in the 
death of the test pilot, the copilot, and one 
Sikorsky engineer. 


After propeller fragments punctured wing tip tanks, the resultant fire destroyed this 


KC-97G at Lincoln Air Force Base on April 15. 


aboard at the time of the accident. 


The tanker had 62,000 Ibs. of JP-4 fuel 
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While the accident site was only 400 feet from the fire station (see background), and it 
took less than a minute to reach the scene, fire destroyed this S-61 helicopter and its three 


occupants were killed. 


The fire department had been alerted to 
stand by for the S-61 flight, and, thus, when 
the accident occurred, response was immedi- 
ate. The accident site was only about 400 
feet from fire headquarters so that it took less 
than a minute for the first truck to arrive. 
On arrival, however, a major fire had covered 
the entire helicopter. It was evident that the 
ground impact had ruptured the fuel cells 
and seriously deranged the structure making 
it difficult to locate the trapped victims. 
Foam was used in the initial fire fighting 
attack from one 500-gallon-water-capacity 
and one 1,000-gallon-water-capacity crash 
unit, with both using turret streamsand hand 
lines to blanket the flames as quickly as pos- 
sible. Within 3 to 4 minutes after the start of 
operations, the copilot was reached and his 
body removed. The pilot was found under 
the wreckage. The third occupant was 
pinned in by his seat belt and by control 
cables which had to be cut away before he 
could be moved. 

While many accidents involving conven- 
tional aircraft involve thousands of gallons 
of fuel which handicap fire control, it is esti- 
mated that the fire in this case involved only 
about 375 gallons of JP-4. The intensity of 
fires during the critical period of possible 
rescue can be, as illustrated here, just as 
severe with this as with greater quantities. 
In this case, it is presumed that the three 
victims died of impact injuries due to the 


severity of the ground contact, but all three 
bodies suffered severe burns before they could 
be recovered. 


May 9, New York International Airport, N. Y., Trans 
World Airlines, 707-331 $500,000 


This accident illustrates dramatically the 
value of gr ie oy rescue and fire fighting 
services and also the magnitude of the prob- 
lem of evacuation of aircraft of the size of 
the 707. 


At 4:48 p.m. a TWA Boeing 707, Type 331, 
inbound from Los Angeles with 109 persons 
aboard crash landed on Runway 22L at New 
York International Airport. Apparently, 
the pilot was attempting to rise for a second 
instrument approach after initiating action 
to retract the landing gear. Before the ‘‘go- 
around’’ procedure could be accomplished, 
the aircraft touched down on the runway 
with the landing gear in process of retrac- 
tion. Indications are that the aircraft 
skidded on its ‘‘belly’’ approximately 2,000 
feet before coming to a stop about 450 feet 
short of the end of the runway. The aircraft 
did not break up, the ‘‘keel’’ running the 
length of the fuselage giving the aircraft 
maximum impact resistance and absorbing 
most of the ground shock. The ‘‘belly” 
surface was damaged and the nose wheel 
gear door was ripped off. The two inboard 
turbine power plant pods were badly dam- 
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United Press International 


An effective fire stop by the N. Y. Interna- 
tional Airport fire crew saved this 707. 


aged, but the integral wing fuel tankage was 
not seriously deranged. 


Fire originated in the two inboard engines 
(Nos. 2 and 3) igniting a fuel spill under the 
forward center section of the fuselage. 
Source of the spilled fuel has not been 
reported. The fuel was Type A, kerosene. 


The accident site was 214 miles from the 
airport fire station. On arrival of fire equip- 
ment, about 4 minutes after the tower gave 
the crash alarm, the fire in the No. 3 turbine 
was attacked first with 350 pounds of foam- 
compatible dry chemical from the quick 
response unit which mounts a 500-pound dry 
chemical unit. Excellent results were 
achieved using only one handline. This was 
followed up with foam from one of the major 
foam units which completed extinguishment 
of the fire in the No. 3 turbine. 


The second major foam unit was positioned 
on the port side to extinguish the fire in the 
No. 2 turbine and the spill fire under the for- 
ward center section of the fuselage. A total 
of 295 gallons of foam liquid concentrate and 
2,950 gallons of water were used in thus se- 
curing the fire. The fire was knocked down 
in 5 minutes and total extinguishment se- 
cured within 10 minutes. The New York 
City Fire Department was called at 4:50 p.m. 
by the tower. They arrived at the airport at 
5:12 and were escorted to the scene, but their 
services were not needed by this time. 


As the aircraft skidded down the runway, 
the 3 stewardesses seated in the forward 
cabin were able to observe the fire in the area 
of the No. 2 engine and realized that emer- 
gency evacuation would be necessary. The 2 
stewardesses in the attendants’ seats in the 


aft cabin had only a limited view forward 
and were not immediately aware that an 
emergency existed. 


The four flight deck crew members, the 
five stewardesses, and the 100 passengers (38 
in the 48-person-capacity first-class forward 
fuselage section and 62 in the 68-person 
tourist-class aft fuselage section) evacuated 
the aircraft as the fire was being attacked. 


May 23, Atlanta, Ga., Delta Air Lines Convair 880 
$5,000,000; 4 killed 

Local newspaper headlines following this 
accident read: ‘‘Fire Protection at Airport 
Hit’’; “Fire Safety at Airport Examined’’; 
“Only Two Firemen for Airport Crash’’; 
“Airport Safety Standards are U. S. Respon- 
sibility.”’ 

The accident, occurring during a training 
flight with only four airline crewmen aboard 
the giant new Convair 880 just being intro- 
duced into domestic service, anal at the 
western end of the east-west runway at the 
Atlanta Municipal Airport. Fire was in- 
stantaneous with the break-up of the fuse- 
lage and wings involving 10,000 gallons of 
the turbine fuel. 


The only equipment at this big city airport 
for aircraft rescue and fire fighting service 
was a 1943 ex-Army Air Force crash truck 
(bought for $1.00 in 1946) and a jeep rescue 
vehicle carrying approximately 80 pounds of 
dry chemical, 150 pounds of carbon dioxide, 
and 100 gallons of water for foam production. 
The two firemen available drove these trucks 
to the scene, reaching it in about 7 minutes. 
There was, of course, no opportunity to per- 
form any purposeful rescue effort or fire fight- 
ing activity with this manpower, this equip- 
ment, or after this period of time. 


The NFPA at the 1960 Annual Meeting 
adopted revisions to our Suggestions for 
Aircraft Rescue and Fire Fighting Services 
for Airports and Heliports (No. 403). For 


Atlanta Fire Dept. 


A new “crash rig” purchased for the Atlanta 
Airport after the Delta Air Line Convair 880 
crash. 
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aircraft of this size the revisions call for 9,000 
gallons of water for foam production with 
1,000 pounds of carbon dioxide or 300 pounds 
of dry chemical as supplementary agents. 
Since the accident, the airport has slosat into 
service two new ‘‘crash’’ trucks, a major 
foam unit (see photo this page), and a 1,000- 
pound dry chemical unit to increase signi- 
ficantly the degree of protection available 
although the airport still does not fully 
meet the NFPA’s suggestions. Manpower 
at the airport fire station has also been in- 
creased to 20 men, and a new fire house has 
been built at a runway intersection so that 
any part of the airport can be reached by 
responding equipment in under 2 minutes. 
The fire house has its own control tower on 
top of the building and a constant watch is 
maintained by a fireman on duty. 


The 880 crash ‘‘cause’’ has been the subject 
of the usual Civil Aeronautics Board hearing, 
but their official report has not been released 
as yet. It would appear from newspaper re- 
ports of the hearing that evidence of the 
probable cause is largely conflicting. There 
are questions as to whether the 44-year-old 
pilot possibly had a heart attack during the 
take-off, why two of the starboard engines 
were possibly at idle speed (as the aircraft 
wreckage indicates) at the critical move- 
ments of climb after take-off, whether the 
instructor pilot (who had had two reported 
previous near-accidents on training flight 
take-offs) might have given the wrong ad- 
vice or done the wrong thing if he took over 
the controls, and whether the 880 is a harder 
aircraft for pilots to learn to operate than 
other jet transports. 


Aug. 12, Plattsburgh Air Force Base, N. Y., U. S. Air 

Force B-47E $778,000 

Fire, which started at the rear main fuel 
cell in the fuselage, involved the fuselage 
back to the horizontal stabilizers but all 
three occupants of the cockpit of this B~47E 
were able to jump clear of the blazing air- 
craft as it came to rest on the overrun end of 
runway 17 at the Plattsburgh Air Force Base. 
Apparently the rear main gear was damaged 
when the aircraft touched down short of the 
runway. Friction sparks from subsequent 
skidding on the concrete runway are blamed 
for igniting the fuel vapors released when the 
fuselage fuel cell ruptured. 


Fire apparatus responding to the 2:07 a.m. 
alarm included three O-11A’s, two 1,000- 
gallon tankers, an R-2 rescue truck, and sup- 
port equipment manned by 29 fire fighters. 


+ 
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They used foam and carbon dioxide in the 
fire fighting attack and had the fire under 
control within 5 minutes. The loss is esti- 
mated at about 50 per cent of the total value 
of the aircraft (set at $1,861,667). 


Sept. 14, LaGuardia Airport, N. Y., American Airlines 
Electra $2,300,000 


A $2,300,000 Lockheed Electra, carrying 
76 persons, made a routine final approach to 
New York City’s LaGuardia Airport. The 
landing gear struck a 13-foot-high dike (7% 
feet above the paved runway) on the ap- 
proach end of Runway 31, and the aircraft 
next hit on its left wing, caught fire, rolled, 
and came to a grinding halt in an inverted 
position on the grass just off the runway. 
The final stopping point was about 925 feet 
from the point of original ground contact. 
The left wing broke on impact and the fire 
started immediately in that wing, flames 
streaming down the left side of the aircraft 
and leaving a scorched path behind the 
sliding aircraft. 


None of the passengers and crew members 
were thrown from the aircraft or out of their 
seats during the deceleration of the aircraft 
or its subsequent inversion, indicating that 
the a yr orces were actually quite low. 
All had their seat belts fastened. Many do 
not remember just how they unfastened or 
fell out of their seat belts and dropped to the 
ceiling (now the ‘‘floor’’ in the inverted air- 
craft) but all did so and none suffered any 
serious injuries. Most of the passengers left 
through the lounge emergency exit on the 
right side of the aircraft which had ‘‘sprung” 
slightly during the crash and was easily 
opened by the stewardesses who had been 
sitting in the lounge during the landing. 
Some passengers escaped via the buffet serv- 
ice door on the left side after it had been 
opened by two airline mechanics who raced 
to the scene on a tractor and who extin- 
guished some ground fire in the area with a 
hand carbon dioxide extinguisher. At least a 
dozen passengers left via an emergency 
window exit on the right side. This exit 
normally would have brought them out 
over the right wing, but, with the air- 
craft inverted, they had only a short step to 
the ground. The crew members escaped 
through a side, sliding window in the cock- 
pit after a passenger rushed forward after 
escaping ak operated the emergency pull 
handle exterior release from the outside using 
a coin to dig out dirt which prevented his 
original efforts to grasp the release. 
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The arrow points to the lounge door on this Electra which crashed at La Guardia Airport, 
Sept. 14. This door was the principal exit used by the majority of the 76 who escaped. 


The evacuation was accomplished without 
panic and with surprising ease. The ceiling 
of the aircraft (used as the ‘‘floor’’ during the 
evacuation) was unobstructed by seats, there 
was sufficient daylight in the aircraft to see, 
and the step-up to the exit openings inside 
the inverted aircraft and the step-down to the 
gtass were short and easy toaccomplish. No 
fire existed at the lounge exit on the right 
side and there was no fire within the fuselage 
at the time. 


Emergency equipment at the airport re- 
sponded to the unanticipated accident on an 
alarm from the FAA Tower. Two major 
units of foam equipment, a ‘‘nurse’’ (water 
tanker) truck, and a dry chemical unit re- 
sponded from the airport fire station manned 
by 10 fire fighters and 4 rescue men. It is 
estimated that the first unit reached the 
scene in 214 minutes from the time of the 
alarm (9:02 a.m.). Mutual aid assistance 
(prearranged) came from the NYC Fire De- 
partment (3 engine companies, 3 truck com- 

anies, and 1 foam unit manned by 14 fire 
Sean. the first units arriving in about 9 
minutes. Although the actual accident oc- 
curred at 9:00 a.m. (EDST) and the weather 
was clear, accumulation of rain water in the 
grassy area bogged down one of the city fire 
trucks, indicating the importance again (see 
April 1960 Quarterty, page 408) of off- 
highway vehicle performance of airport 
crash equipment. The airport equipment 
had no trouble. 


Foam was the principal fire-extinguishing 
medium. Fire fighters used 690 gallons of 
liquid foam concentrate plus 430 pounds of 
chemical foam powder. The kerosene fuel 
fire was extinguished in about 4 minutes, but 
magnesium-fed flames in the nose sections of 
the Nos. 3 and 4 engines burned until the 
metal was consumed while fire fighters kept 


these fires under control with dry chemical! 
initially and then within termittent foam 
application. Water fog was used on smolder- 
ing seat cushions and the slight grass fire. 
Water for the early firefighting was the 2,000 
gallons in the two major crash trucks and 
2,500 gallons in the nurse truck. Subse- 
quently, water was relayed from a sprinkler 
riser in a rampside hangar through 2,000 feet 
of hose using 4 engine companies in the relay 
operation. 


The aircraft had an estimated 2,090 gallons 
of Type A (kerosene) turbine fuel aboard at 
the time. When the landing gear struck the 
dike, the left gear ripped out the front spar 
of the left wing-root tank which was about 
¥ full. Before the plane struck the ground, 
the lower half of the fuselage aft of the wing 
and up to the base of the fin was bathed in a 
kerosene spray atomized by the 120-knot air 
stream. Ignition occurred from one of a 
number of sources, most probably the ex- 
haust from the No. 2 engine During this 
time, some of the occupants were conscious 
of the heat radiated through the windows 
and saw the flames streaking past. 


After the aircraft came to rest, some of the 
kerosene fuel was still spilling from the left 
wing stub and from the major portion of the 
tank which remained with the left wing and 
which separated from the fuselage. There 
was some fuel on the water-saturated surface 


of the sod burning mildly along the fuselage 
contact line but most of this burned up in 
less than two minutes. There was burning 
in the broken-off left wing; most of the in- 
board tank’s fuel had been — as noted 


earlier but the outboard tank was running 
fuel and burning. The inverted right wing 
outboard tank had ruptured and was run- 
ning fuel which was burning in that area. 
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The inboard right wing tank was intact and 
about six barrels of kerosene were subse- 
quently pumped out of it prior to moving 
the fuselage. 


Four passengers sitting in the vicinity of 
the overwing emergency exits received burns 
of varying degrees, apparently because the 
left emergency exit popped open during the 
twisting of the fuselage as it skidded over the 
ground and flames were coming in this exit 
as the aircraft came to rest. With the air- 
craft inverted, the overwing exit was under- 
neath the wing and subject to the fires burn- 
ing in the wing areas. Fire entering the 
cabin through this window opening started 
an internal cabin fire. Whether the internal 
fire damage would have been as severe as it 
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was if other windows had not been broken 
in by firemen is a question. 


The question has been raised as to whether 
with aviation gasoline or Type B turbine fuel 
(gasoline-kerosene blends of the JP-4 type), 
the story of the escape of the 76 occupants 
would have been substantially different. 
From the analysis given of the fire’s be- 
havior, it would not seem that there would 
have been a great deal of difference in this 
particular accident. The worst spill was 
along the skid wake and not where the air- 
craft cametorest. The fuel spilling from the 
inverted wings was all on the right side 
downwind from both rear exits that were 
used. There was not enough additional fuel 
along the fuselage on the water-covered 
ground to create a holocaust. 


Arrow at top indicates the dike which the aircraft hit, and arrow at aircraft shows the 


location of the lounge door which was the principal exit means for the passengers. 


The 


Electra caught fire after it hit the dike but flames did not bar escape of all aboard. 
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Air Force 


All the crash rescue and fire fighting equipment available at this major Air Force Base 


could not be used successfully to extinguish this burning B-52D on December 15. 


Fortu- 


nately, however, the major mission, rescue, was accomplished. 


Dec. 15, Larson Air Force Base, Wash., U. S. Air Force 

B-52D $8,007,000 

After sustaining structural damage to the 
right wing in flight during an air-borne re- 
fueling accident, this B-52D with 10 crew 
members aboard made an emergency landing 
at the Larson Air Force Base at 11:23 a.m. 
With advanced knowledge of the emergency 
landing, giant fire fighting forces were mobil- 
ized in the event they were needed and subse- 
quent events testified as to their value with 
10 lives saved. As can be typical, however, 
the aircraft was a total loss from the resultant 
crash fire and it was even necessary to with- 
draw fire fighting forces for a time after the 
rescues were accomplished because of the 
severity of the fire and the explosions which 
ensued. One of these explosions caused con- 
siderable fire damage to an R-2 rescue truck 
which was showered with burning fuel while 
positioned off the left wing. 


The prearranged plans resulted in massing 
the following equipment for the rescue effort: 


2 units 


2 units 


Dry chemical truck 
To man this equipment, 73 fire fighters were 
available from the Air Base alone with addi- 
tional personnel from the Boeing Flight 


Center Fire Department which supplied seven 
of the seventeen units of fire equipment. In 
addition a de-icer boom and a crash crane 
were positioned at the runway intersection 
to be used for rescue if needed. 


This is the first time that it has been pos- 
sible to report in the NFPA Quarterty of an 
actual crash incident where a helicopter (ia 
this case an H-43B) was used as a fire control 
unit. Normally these units would be used 
for ‘‘off-airport’ ‘crashes where access to the 
accident site might be difficult or impossible 
for land based, vehicular equipment. In this 
case, the helicopter was used along with 
major units of crash equipment deployed on 
both sides of the burning B-52 in the center 
of the runway. 


The eee carried two fire fighters to 


the scene and then hovered over the nose of 
the burning aircraft using the rotor air blast 
to drive flames and burning fuel away from 
the escape hatches in the cockpit area while 
the nine occupants of that section made their 
escape. While this was going on, foam from 
the turrets and handlines from four of the 
O-11A’s and carbon dioxide from the boom 
and hose lines of the O-6 opened a rescue 
path through which the crew could escape. 
The tail gunner jettisoned his turret and 
leaped to the ground. Injured, he was then 
aided from the danger area. Only one of the 
crew and one fire fighter sustained any burns, 
all fire fighters wearing conventional USAF 
protective clothing. 
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The fire originated in the damaged right 
wing section of the B-52D, which had been 
punctured by the refueling boom of a KC-135 
jet tanker in flight and then collapsed as the 
eight-turbine-engined bomber rolled down 
therunway. (The KC-135 made a safe land- 
ing at its home base.) A fuel-vapor explo- 
sion occurred engulfing the entire B-52D as 
the crash equipment got into position. De- 
spite the massive fire fighting attack the 
flames went out of control after the rescues 
were accomplished and subsequent explo- 
sions made continuous fire control activity 
impossible for a period of time (see photo). 
Subsequently, as safety to fire fighting per- 
sonnel permitted, fire extinguishment activ- 
ity was recommended and the fire was 
extinguished shortly after noon. The 
O-11A’s were serviced at the scene by water 
tank trucks(total capacity 4,000 gallons) and 
by flat-bed trucks used to transport the 
additional foam liquid concentrate needed. 
In all some 1,300 gallons of foam liquid, 
13,000 gallons of water, and 4,000 pounds of 
carbon dioxide were used. 


Fires in Flight 


Five of the seven in-flight fire inci- 
dents, all involving military aircraft, 


are briefly reviewed herein. The sixth 
incident was reported in the January 
1961 QuarTERLY, page 253 and involved 
a Navy P5M over Puget Sound, Wash- 
ington, February 11. The seventh was 
also a Navy aircraft lost off the Cali- 
fornia Coast on April 15 (no further 
information available). 


U.S. Navy 


Fire in flight preceded this crash fire of an AD-6 in San Diego. 
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Mar. 28, San Diego, Calif., U.S. Navy AD-6 Skyraider 
$250,000, 1 killed 


Having the right equipment and personnel 
available and securing optimum utilization 
of them does not always guarantee success. 
The pilot of this AD-6 was dead when 
reached, but his removal was done effectively 
despite the following conditions: 


1. Response of equipment to the off Air 
Base crash site took 3 minutes, 15 seconds 
after the crash alarm; 


2. The pilot’s legs were jammed between 
the rudder pedal and the accessory instru- 
ment pedestal in the cockpit forcing the use 
of tools to break away the pedestal from its 
mounting to free the trapped pilot; 


3. On arrival fire engulfed the cockpit 
area and had to be knocked down before 
rescue entry could be made; 


4. The plane had crashed into a shallow 
pond of water and burning fuel spread over 
a 5,000 sq. ft. area around and to the rear of 
the aircraft, handicapping fire control efforts. 


The crash alarm at the North Island Naval 
Air Station was sounded when the tower re- 
ported that the AD-6 had an engine fire in 
flight and would not make the field. Equip- 
ment proceeded to the approach end of Run- 
way 29 which the aircraft was attempting to 
reach and upon arrival saw that the plane 
had crashed on Coronado Beach approxi- 
mately 4,000 ft. short of the runway. The 
equipment on response continued down the 
access road off the end of the runway and 
through the perimeter fence gate to the scene 
while other Air Base equipment responded 
via city streets to the crash site in the event 
the other units could not reach the scene and 
to act as back-up for the first units if needed. 


A difficult rescue effort 


was made by Naval Air Station fire fighters under severe fire exposure conditions. 
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Arrival of the three first units (Navy types 
MB-5, O-6, and MB-1) at the site was about 
3 minutes, 15 seconds after the crash alarm. 
The MB-5 (a foam unit) lined up on the nose 
of the aircraft and foamed the area around 
the cockpit. A rescue man from the MB-5, 
the Crash Chief, and a Crash Captain went to 
the cockpit to commence rescue operations. 
The O-6 (a low-pressure carbon dioxide 
truck) took position on the left side of the 
MB-5 and applied carbon dioxide on the fire 
area intermittently to keep flames away from 
the cockpit, made even more difficult by the 
pond of water on which burning fuel was 
floating. A rescue man from the O-6 joined 
in making the rescue effort. The MB-1 (the 
Navy’s major foam unit) took position on 
the right side of the MB-5 and applied foam 
over the entire fire area. A fifth rescue man 
by this time was available from the MB-1 to 
aid in removing the trapped pilot. By using 
this ‘‘combined agent technique’’ of crash 
fire control recommended in the NFPA’s 
Suggestions for Aircraft Rescue and Fire 
Fighting Services for Airports and Heliports 
(No. 403) and by having the trained rescue 
personnel available, the wen 48 pilot was 
reached and removed expeditiously. It is 
estimated that the cockpit was cleared of 
fire within 5 seconds after arrival of the 
first crash truck. 


After the pilot was removed, the entire 
burning area was foamed and the fire extin- 
guished. This meant covering the water- 
borne fuel over a 5,000 sq. ft. area around and 
to the rear of the aircraft. In the fire fighting 
effort, 1,450 gallons of water, 90 gallons of 
foam liquid concentrate, 4,600 pounds of 
low-pressure carbon dioxide, and 300 pounds 
of dry chemical were used. It is estimated 
that about 300 gallons of aviation gasoline 
was involved in the fire. 


June 27, near Bethel, Maine, U. S. Air Force KC-97G 

$1,200,000; 5 killed 

A material failure of the Number One 
engine turbo supercharger with ensuing fire 
caused loss of control of a KC-97G while in 
flight. With its cargo of 25,000 pounds of 
JP-4 jet fuel and some 39,000 pounds of avia- 
tion gasoline in its wing tanks the aircraft 
fell in flames crashing in a wooded area about 
nine miles north of Bethel, Oxford County, 
Maine. All five of the crewmen aboard were 
killed. No rescue operations were possible. 


It is reported that when the failure of the 
turbo occurred, fragments severed fuel 
Sources causing the in-flight fire. The acci- 
dent occurred during a night training exercise 
in good weather. 


July 12, near Clewiston, Fla., U. S. Air Force B-47B 
$2,500,000 


A turbine wheel failure in the Number 4 
engine started an in-flight fire in the Numbers 
4 and 5 engine nacelles which spread to the 
fuselage and required ejection of the crew 
members at 10:05 p.m. Two members were 
picked up promptly by local civilians and 
Coast Guard helicopters. The third, an in- 
structor pilot, was partially incapacitated, 
but was picked up by a search party at dawn 
after spending the night in a dinghy. The 
aircraft crashed ina swampy, level area of the 
Everglades. There was no attempt made to 
control or extinguish the ground fire due to 
the lack of fire fighting equipment in the area 
and the nature of the terrain where the 
wreckage fell. 


The in-flight emergency came suddenly as 
the B-47B was proceeding in straight and 
level flight following an air-borne refueling 
operation over the Gulf of Mexico. Fire was 
instantaneous with turbine wheel failure. 
Emergency procedures were initiated and the 
Nos. 4, 5, and 6 engines shut down. At this 
time radio communication was lost and elec- 
trical and hydraulic lines were severed. The 
fire ‘‘buttons’’ to the 3 engines were pulled, 
but the effect was negative since the electrical 
power to actuate the systems was dead. 
Other aircraft in the area saw the flaming 
aircraft in descent and relayed position and 
time to the Miami Center, which, in turn, 
dispatched the Coast Guard to the scene. 
The aircraft had 65,000 pounds of JP-4 fuel 
aboard at the time of the emergency. 


July 14, near Bracketville, Tex., U. S. Air Force, U-2 
over $1,000,000 (Confidential) 


The pilot of a U-2, the same type of high 
altitude reconnaissance plane used by Francis 
Powers in his flight over Russia, was forced 
to parachute from his aircraft following a fire 
which started in the cockpit area. The air- 
craft exploded soon after the pilot evacuated 
and parts of the aircraft were spread over a 
two mile area in rocky, wooded country near 
Bracketville, Texas. The pilot was rescued 
and suffered only a few bruises. 


Few details are available due to the classi- 
fication of the aircraft, but seventy-five per 
cent of the loss is attributed to the fire and 
the air-borne explosion. Fire fighters from 
the Laughlin Air Force Base responded to the 
emergency but had to travel fifty-five miles. 
Access to the crash site was made difficult by 
the terrain conditions. By the time they ar- 
rived, the fire was out. 
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July 19, near Daufuskie Island, S. C., U. S. Navy 
HSS-IN $750,000; 3 killed 


Three HSS-IN helicopters were cruising at 
600 feet when the pilots and crews of two of 
the helicopters saw the leader's aircraft on 
fire. The big ship started to descend and then 
slowly to disintegrate. It struck tree tops in 
a nearly inverted position and crashed in 
flames in a remote area. There was no radio 
transmission from the lead aircraft during the 
descent. By the time rescue aircraft could 
reach the scene, the aircraft had been con- 
sumed by fire and there were no survivors 
among the three crewmen aboard. 


It was difficult to determine the exact 
cause of the air-borne fire although all avail- 
able evidence indicates that the most prob- 
able cause was failure of the engine cooling 
fan, followed by rupture of fuel lines in the 
engine compartment. The HSS-IN does not 
have a fire extinguishing system aboard to 
protect itself against this type of air-borne 
engine fire. 


Ground Fires 


There were seven ground fire inci- 
dents. The three summarized are each 
unique in themselves, one involving a 
Bomarc missile, one an F-86H during 
engine starting on the ramp, and the 
third resulting from a taxiing incident 
with a DC-7C. There were two other 
missile accidents, both at Vandenberg 
Air Force Base, occasioned from acci- 
dental fires during fuel handling of an 
Atlas and a Titan on March 6 and 
December 3 respectively. Technical 
data have not been released on either 
incident to date. The X-15 accident at 
Edwards Air Force Base on June 8 seems 
likewise to be clothed in security re- 
strictions. The seventh incident oc- 
cutred at Fairchild Air Force Base on 
April 1 and involved a B-52. Appar- 
ently the bomber was idling for take- 
off when a fire occurred and the aircraft 
was destroyed, but again the NFPA has 
not been able to verify newspaper ac- 
counts or get the full technical infor- 
mation. 
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June 7, McGuire Air Force Base, N. J., U. S. Air Force, 
Bomarc Missile and Shelter Over $1,000,000 


A Bomarc (IM-99A) missile was in what 
the Air Force calls a ‘ready storage condi- 
tion”’ on its launcher within a launch shelter 
and armed with a nuclear warhead when this 
explosion occurred. The fire which resulted 
caused the loss of the missile and severe dam- 
age to the shelter. There were no personnel 
injuries and no damage to adjacent similar 
launch shelters. 


A “‘ready storage condition’’ means that 
the Bomarc was, at the time of the accident, 
so armed and fueled to be fully operable for 
its Air Defense mission; the propellant tanks 
were loaded, the high pressure gas containers 
filled to their maximum operational pres- 
sure, and the warhead attached. This meant 
that on board the missile were substantial 
quantities of red fuming nitric acid, JPX, 
80-octane gasoline, aniline, unsymmetrical 
dimethyl hydrazine and helium under pres- 
sure as well as the nuclear warhead itself. 


Launch shelters for these missiles are con- 
structed of thick reinforced concrete walls 
with unprotected steel movable roof struc- 
tures. This particular structure was about 
1,700 square feet in area. They are designed 
to withstand the blast and contain any fire 
which could result from an explosion of the 
type which occurred without exposing 
adjacent shelters to blast or fire effects. 
Without losing sight of the financial loss and 
the serious public reaction caused by this 
accident, it is reassuring to note that the 
shelter performed in a highly satisfactory 
manner, confining the blast and fire to the 
inside of the structure. 


The warhead burned and melted harm- 
lessly on the floor of the shelter and did not 
cause any harmful radiation. Fire fighters 
who responded to the scene were initially 
held from fighting the fire for 15 minutes by 
the Missile Safety Officer until the area was 
checked for any possible radiation hazard. 
Then, equipped with fuel handlers’ gear and 
self-contained breathing apparatus, they 
advanced with hose lines to put water into 
the shelter. The area was constantly checked 
for radiation hazards as firemen moved in. 
The hose lines did wash a portion of the 
melted warhead residue a few feet out of the 
open door but this was the limit of any radia- 
tion spread and that was only a low energy 
alpha emission. During the fire fighting, the 
water served as an effective shield against 
this radiation. 





Force, 
0 


what 
ondi- 
velter 
1 this 
ulted 
dam- 
onnel 
milar 


that 
dent, 
le for 
-anks 
iners 
pres- 
neant 
intial 
JPX, 
trical 
pres- 
If. 


- con- 
walls 
truc- 
bout 
igned 
y fire 
f the 
osing 
fects. 
s and 

this 
r the 
ctory 
> the 


Larce Loss Arrcrarr Fires or 1960 


Wide World 


Airview of the launching shelter at McGuire Air Force Base following the fire in a Bomare 


missile stored in a “ready condition” therein. 


The fire resulted from the rupture of a helium 


tank which caused impact damage to the missile’s fuel and chemical lines. 


Oddly and ironically, the basic cause of the 
accident was not chargeable to any of the 
highly flammable components of the missile 
but to the rupture of the tank containing 
helium, a nonflammable gas. The tank fail- 
ure ruptured the missile’s fuel and chemical 
lines resulting in the intense fire. It has been 
explained by the Air Force that a missile is a 
‘one shot’’ vehicle and each pound of excess 
weight has a noticeable effect on perform- 
ance. Asa result, the design of the helium 
tanks does not incorporate the same over- 
strength safety factors common to other pres- 
sure cylinders used in industry and in air- 
craft The helium tanks are detain with 
only a 1.25 safety factor in this usage. Ex- 
amination of the tank showed that the metal 
was not of exact uniform thickness in all 
areas and it is reasoned that failure occurred 
as the result of low-cycle maximum stress 
from loading to the operational pressure an 
undetermined number of times. A _ re- 
evaluation of the helium systems of these 
missiles was ordered as a result of this acci- 
dent and lower pressures used until an in- 
spection could be made of all helium tanks. 


The accident caused some widespread 
public alarm for a number of hours as rumors 
spread that an atomic warhead had been in- 
volved and that a radiation peril existed over 
a wide area. Some lack of coordination was 
charged by Civil Defense authorities who 
were not promptly advised as to what had 
occurred. State Police were told by or inter- 
preted a message from the Air Base to the 
effect that an atomic warhead had exploded 


and they blocked roads for an 8-mile radius 
until they could be assured that no hazard 
existed. Within this radius was Jackson 
Township, a community of 3,500 persons. 


Sept. 11, Andrews Air Force Base, Md., U.S. Air Force, 
F-86H $582,500 


A starter exploded while the pilot was 
attempting to start this F-86H parked on a 
concrete ramp at the Andrews Air Force Base. 
The failure ruptured fuel tanks and the main 
fuel line to all tanks resulting in a severe fire 
which involved the 2,659 gallons of fuel 
aboard very quickly. An immediate box 
alarm brought 7 major units of crash equip- 
ment (Type O-11B and O-11A), manned by 
31 fire fighters, to the scene in front of the 
National Guard hangar. The plane was 
fully involved by the time equipment could 
atrive in 3 minutes time. 


Fire fighting was with turret and hose 
streams from the foam units. Rapid control 
was achieved with 200 gallons of foam liquid 
concentrate. Chlorobromomethane was used 
to secure extinguishment in the wheel well 
area. One fire fighter was temporarily over- 
come by the CB fumes, but was treated and 
released promptly. The pilot escaped from 
the aircraft unaided. Another airman re- 
ceived minor injuries from the flying parts 
when the explosion occurred. 


Sept. 14, Love Field, Dallas, Tex., Braniff Airways, 
DC-7C $712,000; 1 killed 


A Braniff DC-7C was being taxied from the 
ramp to a taxiway for a ‘‘run-up”’ after com- 
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pletion of some maintenance work. An in- 
spector, wens as pilot, was in charge of the 
operation and eight other mechanics were 
aboard. As the aircraft was being turned 
onto the taxiway, loss of hydraulic pressure 
occurred and the aircraft, with all four en- 
gines operating, went out of control. It 
then struck the Braniff hangar traveling at 
an estimated taxi speed of 10 to 15 miles per 
hour. A twelve-inch ‘‘I’’ beam, part of the 
hangar canopy, cut through the cockpit 
penetrating some 15 feet into the fuselage 
and cutting cockpit control panels loose. 
This caused the engines to run wild and 
to trap those in the cockpit. At about this 
time one engine caught fire as the result of 
damage to that engine from the collision 
with the hangar and the subsequent release 
of oil sprayed on adjacent hot engine parts. 


An alarm was received by the Dallas Fire 
Department at 3:47 p.m. and the first equip- 
ment to reach the scene arrived at 3:49. 
Calls were immediately sent for help and 
particularly for ambulances, doctors, and 
wrecker equipment. The fire was attacked 
immediately by the airport rescue unit, and 
within two minutes the fire was smothered 
by foam. None of the estimated 10,000 
pounds of fuel aboard the DC-7 became in- 
volved. Braniff mechanics in the area 

uickly mobilized to stop the engines, being 
fecal to work in the engine nacelles to ac- 
complish this objective since the cockpit 
controls had been rendered useless. 


Of the nine men aboard the aircraft at the 
time of the accident, two escaped unaided 
and uninjured. The other seven had to be 
rescued by the joint efforts of the Fire 
Department and Braniff personnel. It was 
necessary to cut a hole in the fuselage and to 
raise the control panels with a cable and 
winch of a boom-equipped wrecker rushed 
to the scene under police escort. Other in- 
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jured were removed by the use of fire depart- 
ment and shop power tools. The acting pilot 
was the only one to receive fatal injuries. 
The total rescue effort took about an hour 
and forty-five minutes. 


Other 1960 Aircraft Disasters 


There were a number of other serious 
aircraft crashes in the United States 
during 1960 where fire followed impact 
but the losses are mainly attributable to 
other basic factors. Included for special 
mention are the following: 


Jan. 6, near Bolivia, N. C., National 
Airlines, DC-6B, 34 killed. A dynamite 
explosion (passenger-caused) in flight; 
aircraft burned on impact. 


Jan. 18, near Holdcraft, Va., Capital 
Airlines, Viscount, 50 killed. Power 
loss in flight followed by near vertical 
descent; aircraft burned on impact. 


Mar. 17, near Tell City, Ind., North- 
west Airlines, Electra, 63 killed. Struc- 
tural failure in flight followed by near 
vertical descent; aircraft burned on 
impact. 

Oct. 28, near Frenchtown, Mont., 
Northwest Airlines, DC-4, 12 killed. 
Crashed into mountain at flying speed; 
aircraft burned on impact. 


In the January 1961 QuarrTERLy 
there appears on page 258 a listing of 
1960 major aircraft disasters in other 
countries. 
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Table Il 
List of 1960 Large Loss Fires by Occupancies 


An asterisk (*) before the date indicates that the fire spread 
to other buildings. A dagger (t) before the date indicates an 
other than building fire. The (nc) in the insured indirect loss 
column indicates that as far as can be determined the property 
involved was not covered by indirect loss insurance. Fires written 
up in this and other issues of Volume 54 of the QuarTerty are 
listed in the Index to Volume 54 published in this issue. 


The Large Fires in Places of Public Assembly — 1960 


Total No. Total No. Total No. Total Property Total Insured 
of Fires Killed Injured Damage Loss Indirect Loss 
In Thousands In Thousands 


U.S. Losses 31 74 $14,579.0 $614.0 
Canadian Losses 7 36 2,755.0 0 


Total Losses 38 110 $17,334.0 $614.0 








Insured 
No. Preperty Indirect 
No. In- Damage Loss 
Place and Occupant Dead jured In Thousands 


Amusement and Recreation Places 
Lowell, Mass., Rex Amusement Center ............... 
Louisville, Ky., Parkmoor Recreation Center 


Armories 
Prescott, Ont., Prescott Armouries...... 
Vancouver, B.C. ., Stanley Park Armoury. . 


Auditoriums 
Steelton, Pa., United Steel Workers Union Quarters. . 


Bowling Alleys 
Buffalo, N.Y., Roc-Mar Bowling Alleys............... 
Niles, Mich., White's Bowling Lanes. et Pees ae 
Volney, N. Y,, Tony Fedora ee ad Alleys. Satna aes 
East St. Louis, Ill., Playdium, et al. EPO e ne 


Churches 
Rochester, N.Y., Temple Beth-El 
Gainesville, Ga., First Baptist Church 
Philadelphia, Pa., Bethany Temple ec naa Church. 
Canandaigua, N. Y. , First Methodist Church. . ; ; 
Mulgrave, N.S., St. Lawrence Church, et al. 
Sumter, S.C., Trinity Methodist Church . 
Waterbury, Corin., Second Congregational Church. . 
Victoria, B.C., St. ‘John’s Church 


*Dec. 22 Anderson, Ind., First Methodist Church, et al 


Feb. 28 
Mar. 26 


May 16 
Jul. 2 
Sep. 5 


Sep. 7 


City Clubs 
Findlay, Ohio, YMCA Bldg 
Butte, Mont., Butte Publie Library Club Room 


Country Clubs 
Ste. Marguerite Station, P.Q., Deauville Estates, Ltd... . 
Haverhill, Mass., Haverhill Golf & Country Club, Ine... 
Greenwich, Conn., Greenwich Country Club, Ine........ 


5 Exhibition & Exposition Halls 
Springfield, Mo., Ozarks Empire Fair Association 
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Table Il — Continued 


Public Assembly Fires (Cont.) 


Insured 
No. Property Indirect 


No. ames Dam Loss 
Date Place and Occupant Dead ay 


Historical Buildings 
Aug. 1 near Francisville, La., Greenwood Plantation ca. eet ee 


Motion Picture Theaters 
Feb. 14 Blue Island, Ill., Lyric Theater Bldg., et al lg 372.0 
Oct. 26 Pontiac, Mich., Oakland Theater, etal................ .. 3 415.0 


Night Clubs 
Jun. 17 near Las Vegas, Nev., El Rancho Vegas...............  «. 1,060.0 
Sep. 13 Cleveland, Ohio, Theatrical Grill, Inc................. «. 250.0 


Outdoor Public Assembly 
fApr. 17 Memphis, Tenn., Russwood Baseball Park .. 8 1,097.5 


Restaurants 
Apr. 21 Patchogue, N.Y., Felice’s Restaurant. .- 850.0 
Jun.4 Whitman, Mass., The Old Blacksmith Shop B Restaurant... 291.5 
*Aug. 11 Du Bois, Pa., B&J Restaurant, et al. . , de ee 729.0 
Sep. 6 Albany, N. Y,, Wander Building. . SAE ECCT een he 556.0 
*Oct. 22 Quebec, P.Q., ’ Beaver Restaurant, et al. sa 490.0 
*Nov. 14 London, Ont., Belmont Restaurant, et al. peelalicte: haus 626.0 
Dec.2 New Orleans, ’La., Glucks Restaurant. ee Rica ee 606.0 
*Dec. 12 Wildwood, N. dis Zaberer’s Holiday Restaurant. via” Secs 


The Large Educational Building Fires of 1960 


Total No. Total No. Total No. Total Property Total Insured 
of Fires Killed Injured Damage Loss Indirect Loss 
In Thousands In Thousands 


U. 8. Losses 14 41 $5,243.5 $0 
Canadian Losses 2 0 740.0 0 


Total Losses 16 41 $5,983.5 0 


Insured 
No. Property Indirect 
In- Damage Loss 
Place and Occupant Dead jured In Thousands 


Private Boarding Schools 
Mar. 10 Philadelphia, Pa., Overbrook School for the Blind 6 $400.0 


Private Day Schools 
Feb. 19 Pittston, Pa., St. John’s School. . pie mematen kip 393.5 
Apr.17  C amden, N. J, Camden Catholic High School . gated a Se a, ene 


Public Schools 
Feb. 16 York Twp., Ont., Rawlinson Public School.............  ..  .. 325.0 
Feb. 17. Empire, Oreg. a Michigan Ave. School . a 341.0 
*Mar. 10 Gloucester City, N.J., Gloucester City Boardof Education .. .. 303.0 
Mar. 19 Wauseon, Ohio, C linton Street School. . 7 > 700.0 
Mar. 21 Shelby County, Tenn., Barretts Chapel School . se 8 oy ea 
May 8 Lewis, Iowa, Lewis Community OROGP EMEC cau ccnens ek nec ee 
May 29 Mitchell, Ind., Mitchell High School Jeo 36) ae 
28 inslow, Ariz., Winslow High School. Leer 305.5 
"29 Salt Lake City, Utah, Lowell Elementary School . ‘a 250.0 
7.18 near Memphis, Tenn., Ford Road Elementary School . a 5 250.0 
7.26 Kennetcook, N:S., Hants North Rural High School. So ae ee 
| Winston-Salem, N.C, Fairview Elementary School..... .. .. 400.0 
. 12 Eddystone, Pa., Eddystone Grade and High School Ms 650.0 
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Table Il — Continued 


The Large Institutional Building Fires of 1960 


Total Property 
Damage Loss 
In Thousands 


$1,557.0 
0 


Total No. Total.No. 
Killed Injured 


Total No. 
of Fires 


16 
0 


16 


U. S. Losses 4 0 
Canadian Losses 0 0 


t $1,557.0 


Total Losses 


Place and Occupant 
Hospitals 


Dec. 31. Port Arthur, Tex., Park Pate Hospital, Inc. . 


Mental Institutions 
Northampton, Mass., Northampton State Hospital 


May 20 ) 
Central Islip, N.Y., Central Islip State Hospital........ 


Oct. 24 


Penal Institutions 


Jul. 26 near Nashville, Tenn., Tennessee State Penitentiary... . 


The Large Residential Building Fires of 1960 


Total Property 
Damage Loss 
In Thousands 


Total No. Total No. 
Killed Injured 


Total No. 
of Fires 


U. S. Losses 
Canadian Losses 


Total Losses $8,281.0 


No. 
Place and Occupant 


Apartments — No Mercantile 


Dec. 24 Garden C wis Eal., iis Garden Court 
Building. . , rn eee ft 


Apartment 


Apartments — With Mercantile 
Kitchener, Ont., Maher Shoes, et al.................4. 
Braddock, Pa., Bishoff Bldg 
Malden, Mass., Gould Building...................44. 


Feb. 2 
Mar. 17 
Nov. 12 


Dwellings 
Roslyn Harbor, N.Y., Dr. W: endell PROD cos ovens 
Lafayette, Calif., John P. O’Shea 
Harewood & Nanaimo, B.C., 35 Buildings 


Feb. 4 
Jul. 4 
*Sep. 30 


Fraternity & Sorority Houses 

Aug. 23 Stanford, Calif., Phi Gamma Delta Fraternity House. . 
Hotels 

Continuous Operation 

*Jan. 27 Minot, N.Dak., Grand Hotel. 

*Jan. 30 Gettysburg, Pa., Adams House, et al. 

Mar. 2 Eugene, Oreg., Hoffman Hotel. 

Jul. 16 Fort Nelson, B. C., Fort Nelson Hotel, “Ltd. 

Oct. 9 Williamson, W. Va., Mountaineer Hotel . 

Dec. 15 Austin, Tex., Commodore Perry Hotel. . 


Dead jvred 


Dead jured 


Total Insured 
Indirect Loss 
In Thousands 


$0 
0 


0 


Insured 
Indirect 
Loss 

jousands 


Property 
Dama 
In 


$250.0 


13 = 350.0 
3 510.0 


447.0 


Total Insured 
Indirect Loss 
In Thousands 


$37.0 
0 


$37.0 


Insured 
Property _ Indirect 
Damage Loss 
in Thousands 


No. 
In- 


$300.0 


361.0 
300.0 
250.0 


250.0 
250.0 
300.0 


250.0 
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Table Ii — Continued 


Hotels (Cont.) 


No. 
Date 


Seasonal Operation 

Feb. 1 Alexandria Bay, N.Y., Pine Tree Point Club........... 
Mar. 14 Atlantic Beach, N.Y., Nautilus Hotel. 

*Mar. 23 Atlantic City, N. J. Hotel Wiltshire, et ‘al. 

Jun. 7 Ellenville, N. Y. , Sunrise Manor. 

Sep. 24 Beach Have n, N .J., Hotel Baldwin. 


Place and Occupant 


The Large Mercantile Building Fires of 1960 


Total No. 
of Fires 


Total No. Total No. 
Killed Injured 


Total Property 
Damage Loss 
In Thousands 


No. 
In- 
Dead jured 


Insured 
Property Indirect 
Damage Loss 
nl Thousands 


250.0 


"5 2,800.0 
et 


300.0 
375.0 
300.0 


Total Insured 
Indirect Loss 


In Thousands 





U. S. Losses 53 0 104 
Canadian Losses 7 12 92 


$21,449.0 
3,347.5 


$1,159.5 


266.0 





Total Losses 5s 12 196 $24,796.5 


No. 
Date Place and Occupant 
Appliance Sales 


Nov. 7 Gary, Ind., Shoppers Fair of Indiana, Inc.............. 


Auto Supply Stores 
Firestone Automotive & Appliance 


Winter Haven, 
Rai es ac 


Mar. 5 ae 


Barber and Beauty Shops 
Dec. 25 Lakewood, Ohio, Vivians Beauty Parlor, et al.......... 
Book Stores 
*Jan. 31 Hull, P.Q., Joseph La Flamme & Sons, et al......... 
Cigar Stores 
St. Joseph, Mo., Ben Eveloff Cigar Store, et al (Logan 


Oct. 30 


Clothing Stores 
Rome, Ga., H. Kessler and Company. 
Hac kensack, N.J., Oppenheim Collins Co Oi, , Inc., 
Harrisburg, Pa. Y outh Center, et al . ata ied 
Joliette, P.Q., J Sansoucy, et al. Aa eal Cart bonis coe Sai 


May 17 
May 17 
May 27 
*May 29 


of N.J... 


Department Stores 
near Jacksonville, Fla., Atlantic Mills Thrift Center. .... 
Fort Dodge, Towa, Gambles Dept. Store....... 
Kansas City, Mo., Employees Consumer Organization, 
Inc., et al. 
Ann Arbor, Mich. , Montgomery, Ward & Co. 
Harrisonburg, Va., , Bargain Shop, et al. ey 
Vancouver, B.C., Hamilton Harvey & Sons, et al. 
Windsor, Ont., Metropolitan Stores, Ltd.. 


May 11 
Jun. 21 
Jul. 4 


Aug. 30 
*Aug. 31 
Sep. 26 
Oct. 25 
Drug Stores 


New Canaan, Conn., Lang’s Pharmacy 
New York, N.Y., Forest Hills Pharmacy.............. 


Jan. 22 
Feb. 5 


Florist Shops 
*Jan. 25 Ketchikan, Alaska, Tom Sawyer Flower & Gift Shop, et al 
Food Stores, General 


Dec. 27 Highland Park, IIll., Ruby’s Delicatessen............. 


~ $1,425.5 


No. 
In- 
Dead jured 


1 


1 


Insured 
Property Indirect 
Damage Loss 
In Thousands 


$995.0 $260.0 


329.0 


375.0 
275.0 
1,200.0 
270.0 


525.0 
371.5 


1,572.0 
275.0 
315.0 
878.5 
555.5 


500.0 
500.0 


408.0 


304.0 
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Mercantile Buildings (Cont.) 


Place and Occupant 


Furniture Stores 
Memphis, Tenn., a Furniture Co..... wine toy 
Sacramento, Calif., Capitol Office E quipment ( Co. 
Kokomo, Ind., Leath Furniture Co. : Betas 


Feb. 15 
Oct. 12 
Dec. 9 
Hardware Stores 
Moncton, N.B., Moncton Plumbing & Supply, Ltd. 
C ynthiana, Ky. L.C. McLoney & Son, et al. 
San Rafael, ¢ ‘alif., O'Neill & I sogan Hardware Ci 0., 


: ; Heavy Equipment Sales 
Minneapolis, Minn., Sears, Roebuck and Co.. 


Jan. 5 
*Jul. 10 
*Aug. 26 § 


., et al. 


Mar. 2 


Jewelry and Gift Shops 
Huntington, W.Va., Rogers Jewelers et al 


Apr. 11 
Fremont, Calif., International Kitchen Pottery Shop, et al 


Nov. 7 
Marine Salesrooms 
> Marine Sales Co., €6.Al. .0... 06 obec seco 


May 11 Buffalo, N.Y 


Music Stores 


Dec. 31. St. Joseph, Mo., Eshelman-Musie Co., et al ........... 


Self-Service Food Stores 
(less than 10,000 sa. ft.) 
Oxford, N.Y., Great Atlantic & Pacific Tea C ompany, et al 


*May 7 
Toronto, Ont., Loblaw Groceterias, Ltd. 


Nov. 7 
Shoe Stores 
N.J., Pal Shoe Store, et al.......... 


Shopping Centers 
New Hartford, N.Y., New Hartford Shopping Center, Inc. 
near Stoc kton, ( ‘alif., Gaines Market. ‘ 
near Kansas City, Mo., Loma Vista Shopping Center. 
Carpentersville, Iil., W. T. Grant & Co. al 
Neptune City, N.J., Kinney Shoe Store, et al. set i 
Fast Brunswick, N a, J. J. Newberry & Co...... 
Harwichport, Mass., Gr. Atlantic & Pacific Tea Co. yet al. 
Parma Heights, Ohio, Beck Shoe Store, et al. 5 ; 


Supermarkets 
Los Angeles, Calif., Von’s Grocery Company .......... 
Long Branch, Ont., Dominion Stores................. 
San Jose, Calif., Lucky rene er oa eee 
Fast Gary, Ind., Five Star Supermarket . are alalcichd Berane 
Boise, Idaho, Albertson’ s Supermarket. . pagar 
Springfield, N.J., Safeway Stores..................... 
Santa Paula, C salif a Safeway NN eras a iitared OO) 
Cambridge, Ohio, Kroger Supermarket ............... 
Bellevue, Wash., P-X Supermarket................... 
Roselle, N.J., Roselle Shopping Center................ 
Wenatchee, Wash., John’s E-Z Market................ 


Variety Stores 
Sandusky, Ohio, F.W. Woolworth Co.................. 
Monroe, Ga., Aycock’s Department Store............. 
Red Bank, N.J., Prown’s Dept. Store, et al............ 
Kinston, N.C., Dupree’s Children’s Shop, et al......... 


*May 7 Middletown Twp., 


May 6 
Jul. 8 
Jul. 26 
Aug. 22 
*Aug. 29 
Sep. 3 
Dec. 6 
Dec. 31 


Jan. 31 
Mar. 16 
Mar. 20 
Apr. 21 
Jun. 9 

Sep. 2 

Nov. 16 
Nov. 25 
Dec. 9 

Dec. 26 
Dec. 30 


Jan. 5 
Jul. 5 
Aug. 15 
Dec. 25 
Other Mercantile 
Huntington, L.I., N.Y., Huntington Office Building, et al 
(Furniture, books, clothing, office) 
Topeka, Kans., Lawrence Litwin, et al 
(Clothing, rugs, dance studio, offices) 


Feb. 1 
Apr. 9 


Dead jured 


4 


Property 


Damage 


Insured 
Indirect 
Loss 


In Thousands 


335.5 
300.0 
331.0 


291.5 
300.0 
437.0 


275.0 


373.5 
250.0 


250.0 


508.0 


500.0 
567.0 


300.0 


320.5 
280.0 
287.5 
260.0 
588.0 


1,200.0 


250.0 
270.0 


550.0 
435.0 
261.0 
328.0 
448.5 
450.0 
405.0 
250.0 
550.0 
284.0 
270.0 


300.0 
250.0 
250.0 
250.0 


250.0 
255.0 


10.5 
Yes 
50.5 


266.0 
ne 
ne 
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Table Il — Continued 


The Large Office Building Fires of 1960 


Total No. Total No. Total No. Total Property Total Insured 
of Fires Killed Injured Damage Loss Indirect Loss 
In Thousands In Thousands 


U. 8S. Losses ; 0 0 $1,559.0 $0 
Canadian Losses 0 0 0 0 





Total Losses 3 0 0 $1,599.0 0 


Insured 

No. Property Indirect 

No. In- Damage Loss 

Place and Occupant Dead jured in Thousands 


Office Buildings, Government 
Oct. 3 Vicksburg, Miss., U. S. Army Engineers, et al ..  .. $1,349.0 ne 


Professional Offices 
Dec, 10 Patchogue, N.Y., Furman Building. ..........00.5.02. «<s »- 2500 


The Large Industrial Plant Fires of 1960 


Total No. Total No. Total No. Total Property Total Insured 

of Fires Killed Injured Damage Loss Indirect Loss 

In Thousands In Thousands 
U. 8. Losses 116 43 227 $70,523.0 $ 9,430.0 
Canadian Losses 17 3 31 17,314.0 2,018.5 
Total Losses 133 46 258 $87,837.0 $11,448.5 





Insured 
No. Property Indirect 
No. In- Damage Loss 
Place and Occupant Dead jured In Thousands 


: Chemical, Chemical Products 
Alcohol Plants 
Apr. 29 Newark, N.J., Kolker Chemical Corp.................. .. .. $250.0 


Asphalt Roofing Plants 
Mar.3 Waukegan, IIl., Johns-Manville Corp.................. .. .. 1,750.0 1,000.0 


Essential Oils ans 
Nov. 17 East Hanover Tw Ps N.J., Norda Essential Oil & Chemical 
Mea ceiatiiwe sta 


Explosives and Munitions Plants 
Feb.9 near Havre De Grace, Md., Havre De Grace Fireworks 

Co., Ine ora 1 ¢ 485.0 
*Jul. 27 Sosa Fork, U tah, American Cyanamid. Riise vusceaeus! Sas a 


Fertilizer Mixing Plants 
May 25 near Bunkie, La., Guaranty Seed Co.................. .. .. 485.0 


Gas Manufacturing 
Ane. 20° Bene, W. Va., Union Carbide Corp... ...:..6605.0..55. os os F600 


Refineries, Animal O 
Jul. 11 Cleveland, Ohio, Darling and Co.. Dees andy al Siamese : 
Jul. 22 near Columbus, Ohio, Inland Products, MM Sire ones 250.0 240.0 


Refineries, Petroleum 

Mar.3 East Chicago, Ind., Sinclair Refining Co............... 5 500.0 ne 
tAug. 21 Salt Lake City, U tah, Utah Oil ae ERTS .. 439.0 ne 
+Sep. 9 Philadelphia, Pa., Gulf Oil COEPOPARION 3 cece oe. SERS a 
;Oct. 24 Freeport, Tex., Dow Chemical Co.................... j 325.0 500.0 





Taste I] — List or Larce Fires spy Occupancigs 


Table Il — Continued 


Industrial Plants (Cont.) 


Date Place and Occupant 


Refineries, Vegetable Oil 
Apr. 30 near Sidney, Nebr., Pacific Vegetable Oil Corp 


Rocket Fuel Manufacturers 
Jan.8 near Marshall, Tex., Longhorn Ordnance Plant 


Other Chemical Plants 

Apr. 25 near Memphis, Tenn., E. I. du Pont de Nemours & Co., 
Inc. (Hydrogen peroxide) 

Jun.2 Deepwater, N.J., E. I. du Pont de Nemours & Co. Cham- 
bers Works (Dinitrotoluene) . 

Aug. 30 Buffalo, N.Y., National Aniline — Div. of Allied Chemical 
and Dye Corp. (Dyes, other organic chemicals) .. . 

Sep. 11 Brunswick, Ga., Allied Chemical C Orp., Solvay Process 
Div. (Sodium carbonate) . ied 

*Oct.4 Kingsport, Tenn., Tennessee Eastman Co. (Aniline) . Sees 


Food, Food Products 
Bakeries 
Mar. 1 Edmonton, Alta., Canadian Bakeries, Ltd.. 


Canneries 
Mar. 3 Port Graham, Alaska, Fidalgo Island Packing Co....... 
*Nov. 12 New Sharon, Maine, Medomak Canning Co............ 


Flour Mills 

Mar. 4 Fey Iowa, mapent Feeds, Div. of International 
Milling 

Jul. 19 Joliette, P. Q., ‘LeMeunerie Co- -operative de Joliette, Pp. P.Q. 

*Oct. 7 Port Colborne, Ont., Maple Leaf _— Co. Ltd.. 

*Oct. 13 Millington, Mich. , Frutchey Bean Co. 


Fruit and Vegetable Packing 
*Feb.9 Palmetto, Fla., Hastie Farms Packing House. . 
*Nov. 22 near Lakeland, Fla., Lakeland Packing Co., Inc.. 


Macaroni Plants 
Oct. 25 Lebanon, Pa., San Giorgio Macaroni, Inc.............. 


Meat Packing, Processing 
Feb. 12 Fostoria, Ohio, Wood County Packing Co.............. 
Nov. 20 near Butte, Mont., Sigman Meat Co.................. 


Potato Chip Plants 
Sep. 16 Fall River, Mass., Made Rite Potato Chip Co., Inc... .. 


Poultry Farms 
May 4 Zeeland, Mich., Dewitts Zeeland Hatchery............. 
Oct. 30 Hemlock, Mich., Hess Duck Farm 


Rice Mills 
Apr.'7. Altair, Tex., Altair Rice Dryer, Ine... < s-. ¢ sci ee aces 


Other Food Milling ' 
Jan.17 La Prairie, P.Q., Fred A. Lallemand & Cie............. 
(Yeast, yeast products) 


Glass, Glass Products 
Glass Products Plants 
*Apr.2 New York, N.Y., Aquarium Stock Co., Inc. (Fish tanks). . 
Apr. 6 No. Agua, N.Mex., Johns-Manville Perlite Corp........ 
Apr. 12. Dunkirk, Ind., Indiana Glass Co. (Glassware) id 


Leather, Leather Products 
Shoe Manufacturing 
Apr. 24 Wilkes-Barre, Pa., Royal Footwear Co., et al 
May 6 Derry, N.H., Chelmsford Shoe Co., Inc., et al.......... 


Insured 
Property 


Damage 
In Thousands 


500.0 5.0 


250.0 


500.0 
600.0 
800.0 400.0 


375.0 40.0 
4,500.0 es 


331.5 


600.0 
1,000.0 


447.5 


280.5 


300.0 
275.0 


350.0 


304.0 


304.0 
380.0 
400.0 


650.0 
972.0 
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Table Il — Continued 


Industrial Plants (Cont.) 


Insured 
No. Property = Indirect 
No. In- Damage Loss 
Place and Occupant Dead jured In Thousands 


Metal, Metal Products 
Aluminum Fabricating 
Mar; 4t2° Waleary Alta, Alsco Ltd. of Canada... ..06.6.086.56000 4.  SIBO 


Copper, Tin, Zinc Fabricating 
Peo. 45s neeron, tnd.,,’ 2. 5s, Produce OOM... ok. as eee es, ow AZO 


Electrical Appliances, Assembling 

May 3 Chicago, IIl., Electro Lighting Corp. . Rikie dec Ve SRA Sere eR "ee ae 
Jun. 22 Fort Smith, ’Ark., Landers of Arkansas, oh i 1,230.0 500.0 
Jul. 7 Schenectady, N.Y., General Electric Co............... .. .. 496.0 ne 
Oct. 8 near Fowler, Ind., General Transformer Co............ .. .. 464.0 Yes 


Iron Casting 

Mar.9 Bowmanville, Ont., Bowmanville Foundry Co..........  ..  .. 383.5 
Jun. 5 Burnaby, B.C., Coast Foundry Co,, Ltd............... °.. ». 2305 
Jun. 21 Anniston, Ala., Rudsill Pipe & Foundry Co............  .. 250.0 


Iron Fabricating 
Oct. 9 Hamilton, Ont., Continue Flo Heating Products, Ltd....  .. 322.0 


Metal Machining 
Feb. 28 Kansas City, Mo., Brunson Instrument Co............. 0 .. 519.0 


Steel Fabricating 

*Jan.4 Bedford Park, Ill., Bethlehem Steel Corp ee 

Jan. 5 Roseville, Mich., Detroit Unit Exchange Co., Inc....... .. .. 260.0 

Mar. near Salina, Kansas, Grain Belt a Company oe. sau eee 

Mar. 29 Cincinnati, Ohio, U. S. Drill Head Co................. .. 252.0 

*Apr. 19 Morris, IIl., Northwestern C orp.. eee Gnas oot. ont eee 

Apr. 28 Shady Grove, Pa., Grove Manufacturing Co... . we a me “3 
Jun, 4 Los Angeles, ¢ ‘alif., Nelson’s Refrigeration & Fixtures, Meo 250.0 40.0 
Jul. 18 Onalaska, Wisc., Outers RMOCMINOE EG, Sv wis dicevcrs 0 ee aes 50.0 
Aug. 15 Houston, Tex., Rheem Manufacturing BEMIS to cio Vis Sarat aie 750.0 400.0 
Sep. 14 Cinyton, N.Y.; Frmk Ono-Piows, Ie... .. i.e. cece ee es we 500.0 i 
Nov. 3. Vincennes, Ind., Vincennes Steel Corp..................«. 425.0 200.0 
Dec. 12 Philadelphia, Pa., Crown Cork & Seal, Inc............. ..  .. 675.0 * 


Vehicle Assembly 

Apr. 2 Los Angeles, Calif., McDermott-Greene, Inc., et al = 5d = 25.0 
Aug. 13 Rapid City, 8. Dak., New Moon Homes, Inc an 700.0 ne 
Oct. 22 Masury, Ohio, General American Transportation Corp.... .. .. 3,000.0 a 


Other Metals, Refining and Smelting : 
Jan. 31 nr Albany, Oreg., Oregon Metallurgical Corp. (Vanadium) 2 .. 384.5 


Mineral, Mineral Products 
Brick and Tile Plants 
Oct. 13 Tilton, Ill., General Refractories Co...................000. 260.0 


Cement Plants 
Aug. 11 near Blue Rapids, Kans., Bestwall Gypsum Co.........  .. .. 250.0 = 200.0 


Paper, Paper Products 
Paper Mills 
ppeeon ear Macon, Ga. Mend Corp. 365 oi ok 5 cece ewscs ew 350.0 


Paper Products Fabricating 

Feb. 5 Cleveland, Ohio, Sobel Corrugated Containers, Inc......  .. 269.0 
*Mar.9 East St. John, N.B., Maritime Cartons, Ltd.,etal.....  .. 425.0 
Mar. 15 North York Twp., Ont., Weber Costello Co............ 0... 255.0 
Mar. 16 Detroit, Mich., Cleveland Container Co............... ..  .. 453.5 
Jul. 31 Los Angeles, Calif., Hoffmaster Pacific Co......... Sean i, 425.0 
Oct. 5 Vandalia, N.C., American Paper Products Co.......... gp eal 250.0 





Taare II — List or Larce Frres sy OccuPpANcigs 


Table Il — Continued 


Industrial Plants (Cont.) 


Insured 
No. Property Indirect 
No. in- Damage Loss 
Place and Occupant Dead jured In Thousands 


Plastics, Plastic Products 
Molded Plastic Products Fabricating 
Oct. 22 Lockport, N.Y., Sterling Moulders, Inc................ .. .. 535.0 100.0 


Plastic Films and Sheets Fabricating 
Jul. 29 Princeton, Minn., Fingerhut Mfg. Co.................. 0... 835.0 


Plastic Manufacturing 

Sep. 29 Bay City, Mich., Dow Chemical Co.. Pr 450.0 1,500.0 
Oct.17 Montreal, P.Q., Union Carbide Canada, ‘Ltd... teroles Sutee ca aan an Yes 
*Nov. 8 Wilmington, Del. ., Synvar Corporation 270.0 60.0 


Other Plastic Product Fabricating (Artificial Flowers) 
Dec. 20 Minneapolis, Minn., Northern States Floral Co.........  ..  .. 495.0 75.0 


Photography, Printing 


Photographic Reproduction 
*Mar. 1 Bridgeville, Pa., Sablo’s Photo Studio, etal............  .. 500.0 =e 
Apr. 9 Los Angeles, Calif., Tri-Color Laboratories............ 6 te GR -2GRe 


yeaa Typesetting 

Apr. 18 Kahoka, Mo., Moore Business Forms................. ..  .. 1,000.0 1,000.0 
Dec. 2 Syracuse, N.Y., Acme Printing Co., et al tints eet A 

Dec. 8 Chicopee Falls, Mass., Rich Lithographing Co ie; 1,082.0 

Dec. 26 Chicago, Ill., Litho Tone, Inc., et al = 250.0 


Rubber, Rubber Products 
= Recapping, Repair 
Dec. 10 Peoria, Ill., Reliable Tire Company 2 a tot De 


Textiles, Textile Products 
Cloth Coating 
*Feb. 17 Clifton, N.J., Velveray Corp., et al se 5 


Clothing Plants 
Mar. 20 a N.Y., Ripley Mfg. Co. and Bridgeport Realty 


Jun. 25 Bridgeport, Conn., Nicholas Paneteri Co., et al 
Nov.9 Jersey City, N.J., Wonderland Fashions, Inc., Cg sa 


Hat Manufacturing 
Sen.'26° Beacon, N:¥., Dorrelh Hat Cov. ose ei ees oh. 


Synthetic Fibers, Part Process Mills 
Feb. 6 Paterson, N.J., Freetex Weaving Corp., et al 


Upholstering Plants ; 
Dec. 1 Guntown, Miss., Comfort Furniture Mfg. Co...........  .. .. 340. ne 


Wood, Wood Products 
Box Plants . 
Aug. 19 Suamico, Wisc., Suamico Box Co................-...5 «+. «» 26905 260.5 


Charcoal Mfg. and Processing 
Jul. 20  Kenbridge, Va., Imperial Briquet Corp................ ..  .. 407.0 26.5 


Furniture Plants 

Feb. 13 Houston, Tex., W. M. Gidding Furniture — Co.. .. 282.5 

Jun. 4 Greenville, Tenn., Sam Moore, Inc.. ; Sap S72 bret ono Yes 
Jul. 20 Pontiac, Ml., Pontiac Chair Co., Inc.. PROP V REN MT Tey ne 
Dec. 28 Farnham, Pp. Q., Gelco Furniture Co., Ltd... 65 WES Le 
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Table Il — Continued 


Industrial Plants (Cont.) 


Date Place and Occupant 


Hardwood Turning Plants 
Oct. 22 Lowville, N.Y., American Machine & Foundry Co...... 


Plywood Manufacture 
*May 19 Pineville, La., Red River Veneer Co., Inc.............. 


Saw, Planing Mills 

*Apr. 13 Epworth, 8.C., Piedmont Pine Corp. . 

May 26 Whittier, Alaska, Columbia Lumber Co. . 

May 26 near Spindale, N. C., Koon Builders Supply ¢ Co. 

*Jun.4 Mansfield, La., Matthews Lumber Co.. 

*Jun.5 near Remote, Oreg., Cawrse Lumber Co. . 

Jun. 26 near Glendale, Oreg., Patterson Lumber Co.. 

*Jul.3 Vancouver, B. i. British Columbia Forest Products Ltd. 
Aug. 30 Mist, Oreg., Mist Lumber Co.. AP 
Dec.9 F itzgerald, Ga., Roundtree- Hunter Lumber Co.. 


Wood Boat Manufacturing 
Apr. 23. Grand Rapids, Mich., W mete? Boat a —Moulded 
Shapes Division . : 


Wood Building Products Manufacturing 
Dec. 7 Scarborough, Ont., Premium Forest Products.......... 


Wood Fiber Products Plants 
*Feb. 13 Alexandria, La., Afco Corporation. . 
Feb. 20 Gatineau, P.Q., "International Fibreboard Ltd. . 


Wood Toy Manufacturing 
Jun. 16 N. Versailles Twp., Pa., Cravotta Bros............... 


Other Woodworkers 
Jul. 12 Brookville, Ohio, Vindale Corp. (Trailer coaches)...... . 


Miscellaneous industries 
Electric Generating Plants, Substations 
Feb. 7 Ridgefield, N.J., Public Service Electric and Gas Co.... . 
*Sep. 10 Baie Verte, N.F., Thistle & Sons, Ltd 
tSep. 12 Lower Mount Be Bethel Pai Pa., eterna Power & 
Light Re here «Calon oe llmce ci ahaa 


Garages, Repair with Sales 
*Jun.9 Danville, Ky., Danville Motor Co., et al 


Laboratories, General ; 
Dec. 7 Robins AFB, Ga., United States Government Repair Shop 


Laundries 

Jul. 31 Portland, Oreg., New System Laundry. . 

Dec.7 New W estminster, B.C., Royal City Laundry . 

*Dec. 12 I sawrence, Mass., Standard Coat, Apron & Towel Supply 


Motion Picture Studios 
Jun. 5 Los Angeles, Calif., Republic Studios 


Railroad Repair Shops 

*Jan. 24 near Wichita, Kans., Missouri Pacific Railroad et 
Shop... 

Jan. 28 Odclwein, ‘Towa, C hicago Great Western Railroad Co. 


Ship Fabricating Plants [ 
Nov. 29 Tampa, Fla., Tampa Ship Repair & Dry Dock Co...... 


Dead jured In Thousands 


Insured 
No. Property Indirect 
No. In- Damage Loss 


300.0 300.0 
250.0 


300.0 
750.0 
250.0 
292.0 
257.5 

.. 258.0 3 

10 2,981.0 600.0 

.. 299.0 56.0 
340.0 a 


ne 
900.0 


150.0 
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Table Il — Continued 


The Large Storage Building Fires of 1960 


Total No. Total No. Total No. Total Property Total Insured 
of Fires Killed injured Damage Loss Indirect Loss 
In Thousands In Thousands 


U. S. Losses ¢ 75 $23,291.5 $143.0 
Canadian Losses 1 2,055.0 275.0 


Total Losses 5 ¢ $25,346.5 $418.0 


Insured 
No. Property Indirect 
No. In- Damage Loss 
Place and Occupant Dead jured In Thousands 


Autos, Farm and Road Machinery Storage 
Mar. 25 near Winnipeg, Man., Forsythe Construction Co., Ltd... .. 1 $260.0 
Apr. 7 near Camden, Ark., Berg Warehouse. . Soy eae Vee 
Aug. 20 Winnipeg, Man., Allis-Chalmers Rumely Ltd.. Seems cps ne | 


Barns 
*Jan.6 near Emporia, Kans., Bluestem Feed Yards, Inc........ .. .. 400.0 


Chemical and Drug Storage 
May 10 near Boron, Calif., Pacific Coast Borax Co............. .. 250.0 


Cold Storage 
Jul. 8 Verona, N.J., Can-Meat Corp., et al. ie a. 
Nov. 10 near Nogales, Ariz., Sinaloa Valley Cold Storage, Ine. «4, grees 
Dec. 24 Parsonsfield, Main 1e, Lord Apple Packing Plant. . at 275.0 


Cotton Storage 
Mar. 4 Henrietta, N.C., Burlington Industries, Inc............ .. .. 300.0 


Electrical Appliance, Supply Storage 
Jun. 16 near Middletown, Pa., A.I.L. Company, etal.......... .. .. 551.5 
Oct. 4 Oakland, Calif., Westinghouse Electric Corp...........  .. 602.0 


Food Product Storage 
*Feb. 23 Caro, Mich., W. N. Clarke Co. ee eas 400.0 
Mar. 3_inear ‘Nashville, Tenn., Bi- Rite Food ‘Stores, ‘Inc., et al. didi x eae 
Mar. 18 Indio, Calif., Valley Date Gardens, Ince. . << ia! re 
Apr. 12 Henrietta, N. Y., Genesee Valley Regional Market. a 500.0 
Dec. 30 Maryville, Mo., Townsend Wholesale Grocery Co.. sae, ae 


Furniture Storage 
General Furniture Storage 
Jan. 25 Buffalo, N.Y., A. J. Spangenthal Furniture Co.......... ..  & 310.0 
Mar. 12 Brooklyn, N. Y., General Furniture Co.. CTT ae 


Public Household Furniture Storage 
Sep. 19 Sierra Vista, Ariz., H & R Transfer Co................ .. .. 295.0 


Grain Elevators 


Country Grain Elevator 
*Nov. 30 Sexsmith, Alta., Alberta Wheat Pool. 


Terminal Grain Elevators 

Jul. 19 Brownfield, Tex., Goodpasture Grain & Milling Co., Inc.. 2 266.5 
Aug. 23. Denver, C olo., Colorado Milling & Elevator Co.. a 494.0 
Sep. 1 Letellier, Man., Manitoba Pool Elevator 3 jae ee 
Nov. 6 Missouri Valley, Iowa, Loveland Elevator Co........... ..  .. 500.0 


Grain, Feed, Seed, Hay Storage 
Feb.2 Ailsa Craig, Ont., Alex M. Stewart & Son 5b tmay oe toe aly 
Sep. 20 near Bloomington, Tll., Funk Brothers Seed Co......... .. .. 250.0 100.0 
Nov. 4 Monroe, Iowa, Pfister Hy brid Processing Plant........ eis ne 
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Table Il — Continued 


Storage Building Fires (Cont.) 
Insured 
No. Property Indirect 
No. In- Damage Loss 
Place and Occupant Dead jured In Thousands 


Hardware Storage 
Mar. 26 Brooklyn, N.Y., Transportation Parts Co., etal........  .. 250.0 30.0 
Aue ot. DIG IN ., LAI AVINMOR COORD...) es i le eo SI 500.0 


Liquor Storage 
Jun. 30 near Owensboro, Ky., Medley Distilling Co............  .. 996.5 


Lumberyard 
Mar.9 New York, N.Y., Abrem Cohen Lumberyard 7 0 
*Mar. 13 Louisville, Ky., Kentucky Lumber Co.................. .. 555.0 


Machinery Storage 
Jul. 19 Lima, Ohio, Palmer-Donavin Mfg. Co... . Bas iors 398.0 
Sep. 13 St. John, N. B., Canadian Fairbanks- Morse Co., Ba hit 


Metal, Metal Products Storage 
Apr. 14 Leetsdale, Pa., Standard Can Corp., etal.............. .. .. 433.0 
Apr. : Tampa, Fla., D. H. Overmyer Warehouse Co. o. 68 eee 
Nov. 5 Sacramento, Calif., McClennan Air Force Base......... .. 5 1,425.0 


Outdoor Storage 
tJun.9 near Seaford, Del., E. I. du Pont de Nemours & Company 
— Nylon Plant. Re aiid arab. Ohe ohare Niaanese 
tAug. 18 Toronto, Ont., Levy Mee PNET... sooo sc dnc 


Paper, Paper Products Storage 
*Jul. 11 Worcester, Mass., Charles Dowd Box Co., Inc.. .. 


Petroleum, Petroleum Products Storage 
Airport Petroleum Distributing Station 
*Sep. 21 Houston, Tex., Trans-Texas Airways................. 


Petroleum Bulk Plant 
Apr. 14. Pine Bluff, Ark., H. 8S. Lee Bulk Oil Plant, et al........ 


Piers and Wharves 
tMar. 17 Los Angeles, Calif., Los Angeles Harbor a Wharf. 
Jul. 10 Portland, Oreg., G lobe Dock & Elevator Co.. gs 


Plastic and Plastic Products Storage 
Oct. 12 Golden Valley, Minn., Margo-Kraft Distributors....... 


Stables 
Aug.8 Ho-Ho-Kus, N.J., Chestnut Ridge Riding Club......... 


Terminal Warehouse 
Apr. 28 Phoenix, Ariz., Schade Transfer Co., et al............. 
Textile Storage 
*Nov. 18 New York, N.Y., Capitol Textile Bldg., et al ..... .... 
Dec. 28 Newark, N.J., Stephen-Leedom Carpet Co............. 
Tobacco Storage 
Dec. 20 Columbus, Ohio, Sharwell Tobacco Co................. 


Wood, Wood Products Storage 
*Mar. 27 Rockford, Ill., Rockford Chair & Furniture Co. 
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Table Il — Continued 


The Large Transportation Vehicle Fires of 1960 


Total No. Total No. Total No. Total Property Total Insured 
of Fires Killed Injured Damage Loss Indirect Loss 
In Thousands In Thousands 


U.S. Losses 38 130 381 $139,559.5 $0 
Canadian Losses 1 0 0 750.0 0 


Total Losses 39 130 381 $140,309.5 $0 





Aircraft (See Key to Abbreviations, next page) 


Killed 
Type Type Estimated Number On 
Place Accident Operator Aircraft Loss Aboard Ground 


Eielson AFB, Alaska CF USAF B-47 $1,883,000 
Ramey AFB, Puerto Rico CF USAF B-52G 11,000,000 
Walker AFB, New Mexico CF USAF 3 KC-135's 21,400,000 
Los Angeles, Calif. CF PAA 707-321 300,000 
Puget Sound, Washington FF USN P5M 1,500,000 
over 
Vandenberg AFB, Calif. USAF Atlas Missile 1,000,000 
over 
Carswell AFB, Texas USAF KC-135 3,000,000 
Fort Sill, Okla. USA H-37 750,000 
U. S. Naval Air Station, North USN AD-6 250,000 
Island, San Diego, Calif. 
Little Rock, Ark. USAF B-47 250,000 
Fairchild AFB, Washington USAF B-52 5,000,000 
Lincoln AFB, Nebraska , USAF KC-97G 1,205,000 
Off California Coast USN Skyraider 750,000 
Sikorsky Heliport, Stratford, y USN HSS-2 (S-61) 750,000 
Conn, 
New York International Airport, C TWA 707-331 500,000 
New York, N. Y. 
Atlanta Municipal Airport, Delta 880 5,000,000 
Atlanta, Georgia 
Patuxent NAS, Maryland USN &  F8U and 1,500,000 
USAF Helicopter 


ooo o ocoo+c0 


& >) °o oocon 


over 

McGuire Air Force Base, N. J. USAF Bomarc 1,000,000 
Missile 

over 
Edwards AFB, Calif. USAF X-15 1,000,000 
near Bethel, Maine USAF KC-97G 1,200,000 
near Clewiston, Florida USAF B-47B 2,500,000 

over 
near Bracketville, Texas USAF U-2 1,000,000 
Daufuskie Island, S. C. USN HSS-1N 750,000 

Helicopter 

Plattsburg AFB, New York USAF B-47E 778,000 
Andrews AFB, Md. USAF F-86H 582,500 
LaGuardia Airport, New York - AA Electra 2,300,000 
Love Field, Dallas, Texas Braniff DC-1C 712,000 
near Langley AFB, Va. USAF KB50-J 1,000,000 
Lockbourne AFB, Ohio USAF B-47E 2,500,000 
Loring AFB, Maine USAF KC-135 3,500,000 
Vandenberg AFB, Calif. USAF Titan Missile 5,000,000 
Larsen AFB, Washington USAF B-52D 8,007,000 
Brooklyn and Staten Island, UAL & DC-8 and 1,000,000 
N.S; TWA Constellation 


$88,867,500 


v&o OoUOo 


aoooooooce coo ooo 
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Table Il — Continued 


Transportation Vehicle Fires (Cont.) 


Insured 

No. Property _ Indirect 

No. In- Damage Loss 

Date Place and Occupant Dead jured In Thousands 


Railroad Rolling Stock 
Aug. 28 near Ottawa, Kans., Atchison, Topeka & Santa Fe i be $1,000.0 
Dec. 17. near Traskwood, Ark., Missouri Pacific Railroad ie; 500.0 


Ships 


Passenger and Cargo Ships 
Aug. 19 Lake St. Peter, P.Q., Bell Isle II a Je 750.0 


Warships less than 
Jun. 14 Pearl Harbor, Hawaii, U.S.S. Sargo a 1,000.0 
Dec. 19 Brooklyn, N.Y., U.S.S. Constellation 47,942.0 


Trucks 
May 5. near Carrollton, Ky., Western Pipe Line Co. re 5 250.0 


Key to Abbreviations 


Type Accident Military Operators Civil Operators 

CF — Crash Fire USA — United States Army AA — American Airlines 

FF — Fire in Flight USAF — United States Air Force PAA — Pan American Airways 

GF — Ground Fire USN — United States Navy TWA — Trans World Airways 
UAL — United Air Lines 


Norte: Aircraft type designations for military aircraft are the official 
designations used by the United States Military Services. The following 
are further identifications of the aircraft on this year’s list. 


USA Aircraft USAF Aircraft Designations USN Aircraft Designations 


Designations 
B — Bomber AD-6 — Douglas Skyraider 
H-37 — Sikorsky S-56 F — Fighter F8U — Chance Vought Crusader 
: KB — Tanker (Air-borne Refueling HSS-1 — Sikorsky S-58 Helicopter 
KC — Tanker (Air-borne Refueling) HSS-2 — Sikorsky S-61 Helicopter 
U —Research P5M — Martin Marlin 
X — Experimental 


The Other Large Fires of 1960 (Excluding Transportation) 


Total Cost of 
Total No. Total No. Total No. Total Property Suppression 
of Fires Killed Injured Damage Loss (Forest Fires Only) 





U. S. Losses 2! f 49 $39,967.0 $9,877.0 
Canadian Losses 1 3,558.5 309.0 


Total Losses 30 50 $43,525.5 $10,186.0 





Insured 
No. Property _ Indirect 
No. In- Damage Loss 
Place and Occupant Dead jured In Thousands 


Buildings Being Demolished 
Aug. 29 New Haven, Conn., Vacant Loft Bldg... . Site ieee ee 600.0 


Buildings Under Construction 
Jan. 30 Kelsey, Man., Manitoba Hydro Board.............. .. .. $1,000.0 
*Oct. 27 Calgary, Alta., Concord Investments Ltd............ .. 1 325.0 





Tasie II — List or Larce Fires spy OccupaANcigs 


Table Il — Concluded 


Other Large Fires (Cont.) 


May 29 
Jun. 19 


Jun. 25 
Jun. 28 
Jul. 9 
Jul. 13 
Jul. 
Jul. 
Jul. 
Jul. 
Jul. 
Jul. 


Jul. 

Jul. 20 
Jul. 24 
Aug. 2 


Aug. 


Aug. 
Aug. 
Aug. 
Aug. 
Aug. 22 
Aug. 22 
Oct. 18 


*Feb. 12 
*Apr. 15 
*Jun. 11 


No. 


No. In 


Place and Occupant ; Dead jured 


Forest Fires 
Lake Jeannine, P.Q., The Jeannine Fire... . 
Carelessness (traveler) — 37,440 acres 
San Bernardino National Forest, Calif., The Armstrong 


Incendiary — 495 acres 

Angeles National Forest, Calif., The Reese Fire...... 
Incendiary — 1,648 acres 

Cleveland National Forest, Calif., The Bedford Fire. . 
Unreported — 465 acres 

Sequoia National Forest, Calif., The Coffee Camp Fire 
Incendiary — 1,105 acres 

Twp. 15N, Section 9, Mont., The Gold Creek Fire. .. .. 
Lightning — 3,080 acres 


920.0 


524.0 
449.0 
318.0 
355.5 
801.0 


Angeles National Forest, Calif., The Polecat Fire.....  .. .. 10,977.0 


Smoking — 14,737 acres 

Angeles National Forest, Calif., The Magic Fire...... 
Lightning — 25,073 acres 

Twp. 68, Section 30, Oreg., The Anthony Creek Fire. . 
Lightning — 19,000 acres 


1,057.5 


2,214.0 


Angeles National Forest, Calif., The Johnstone Fire.... .. .. 11,033.5 


Lightning — 19,819 acres 

Cleveland National Forest, Calif., The Pleasant Fire. .. 
Unreported — 2,059 acres 

Hells aseing on the Snake a ye The Echols 

Fire. ce 
Lightning - _— 14, 500 acres 

Idaho City, Idaho, The Thorn Creek Fire........... 
Undetermined — 7,140 acres 

Twp. 7N, Section 22, Wash., The Wenatchee Creek Fire 
Lightning — 8,140 acres 

Stanislaus National Forest, Calif., The Flora Fire.... 
Smoking — 2,040 acres 

San Bernardino National Forest, Calif., The deena 

Fire. nk ah dnl diate 
Smoking _ 5, 520 acres 

near Pavilion, B.C.. 
T Inreported — Railroad engine ‘fell through trestle 
weakened by forest fire. 

Plumas National Forest, Calif., The Mosquito Fire. .. 
Lightning — 4,020 acres 

Pabos Twp., P.Q, The Pabos Fire.... . cra. 
Cc ‘arelessness (forest workers) — 39, 220 a acres 

Tahoe National Forest, Calif., The Donner Ridge Fire 
Clearing of Right of ‘Way — 48,777 acres 

Tahoe National Forest, Calif., The Volcano Fire 
Smoking — 44,386 acres 

near Hot Springs, oe The Green Canyon Fire 
es: — ae acres 


Lightning - — 9, 973 acres 
near Napa, Calif., The Soda Canyon Fire. 
Carelessness (resident burning trash) 4, 000 acres 


Idle, Vacant Buildings 
Kansas City, Mo., Henry & Lenore Fishman, et al. . . 
Newark, N. ; Household Fuel Trestle, Inc........ 
Columbia, Tenn., Louisville & Nashville Railway. . 


“* Cost of suppression 


1,157.5 


250.0 


407.0 
692.0 


1,198.5 
266.0 


262.5 
1,047.5 
2,615.0 
1,622.0 
560.0 
346.0 
802.0 


350.0 
250.0 
250.0 


Cost of 


Property Suppres- 
- Damage 


In Thousands 


$136.0** 


125.0** 
130.0** 
26.0** 
106.5** 
213.0** 
750.0** 
525.0** 
1,478.5** 
800.0** 
195.0** 


350.0** 
250.0** 
213.0** 
300.0** 


225.0** 


525.0** 
173.0** 
1,785.0** 
1,700.0** 
95.0** 
85.0** 





Rocket Experiment Safety 


By Atlantic Research Corp., Alexandria, Virginia 


This article was written by two members of the staff of the Atlantic 
Research Corp., in answer to requests for safety suggestions for rocket 


hobbyists in and around Alexandria. 


The intent of this article is to discourage unsupervised amateur 
rocketry which has been the cause of much Joss of life and serious injury. 


It shows the extent of the hazards involved and gives safety guidance to 


those who have genuine scientific interest in rocketry. 


Other NFPA material on rocketry includes ‘‘Supervision of Teen-Age 


Rocketeers”’ 


by Carroll E. Shaw (October 1958 Quarterty) and 


‘Amateur Rocketry — This Is Science?’’ (May 1958 Fire News). 


It is impossible to give complete 
safety instructions for such a complex 
activity as rocket making and testing. 
Even were it possible, the most elabo- 
rately detailed instructions would be use- 
less if the rocket experimenter did not 
read them attentively and then keep 
safety — his own and the community's 
— uppermost in his mind. 


This article does not pretend to be an 
authoritative guide to every phase of 
amateur rocket work. Whole books 
have been written on the subject. We 
urge that no one regard the instructions 
contained in this article as a guarantee 
of safety in rocket work. It only at- 
tempts to outline the areas of greatest 
hazard and to give a few suggestions to 
minimize the danger. Its purpose is to 
fill an immediate need and its brevity 
has been dictated by the urgency of that 
need. 


The public’s reaction to the rocket 
hobby has ranged from qualified ap- 
proval to demands that all such activity 
be banned. The authors, as individuals, 
believe the interest in this hobby is so 
intense that an official ban will merely 
drive the activity underground, making 
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the situation worse than it is now. 
They further believe that the rocket 
hobby can yield positive good in science 
education if it is conducted with the 
guidance of adult sponsors who appreci- 
ate the need for proper precaution. 


It is hoped that a careful reading of 
this article and the references listed in it, 
joined with serious acceptance of safety 
responsibility by competent adult spon- 
sors and the individual hobbyist, will 
make amateur rocketry at least as safe 
as some other popular hobbies. It 
should be remembered that serious in- 
juries do occur, although infrequently, 
even in such seemingly harmless activ- 
ities as competitive sports. 


Safety Is Where You Begin 


Rocket experimentation is a fascinat- 
ing hobby and offers many opportunities 
to learn the laws of nature that will 
make it possible for man to travel 
through space. Engineers and scientists 
have been working such a short time in 
the development of rocket propulsion 
techniques that much is yet to be learned 
about the principles and designs that 
will make our rockets of the future more 
efficient than those we have today. 





Rocket ExprriMENT SAFETY 


High school and college students who 
take up this hobby in the right way will 
be making a good start toward a later 


career in rocketry or other technical 
fields. 


A rocket accident is not a good start 
toward anything. It hurts — or kills. 
It costs your hand, your eyes, or your 
life. It completely wastes your knowl- 
edge and abilities, grieves your family, 
and frightens others away from an activ- 
ity that can be made reasonably safe by 
foresight, knowledge, and caution. 


Your first step in rocket experimenta- 
tion must be to understand just why 
safety is so important in rocket work. 
There are three basic reasons: 


First, a rocket propellant is a chemical 
mixture that is only a hairline removed 
from an explosive compound. Heating it, 
grinding it, or sometimes merely shaking 
it can detonate it like TNT. Many deaths 
and serious accidents have occurred when 
propellants detonated while being mixed 
on the workbench. 


Second, a rocket propellant within a 
rocket case is literally a bomb unless both 
are properly designed. Even a safe propel- 
lant in a badly designed rocket case will 
explode the rocket, scattering shrapnel 
like a bursting artillery shell. 

Third, the rocket itself is a projectile. 
It can move at such speed that it can read- 
ily kill. A good deal of aerodynamic 
knowledge is needed to design and make a 
rocket that will fly where it is supposed to 
fly. 

‘“Well,’’ you may be saying now, ‘‘I 
only planned to build a very small 
rocket.’” Good! But what do you 
mean, ‘“‘small’’? A 12-gauge high- 
velocity shotgun shell contains less than 
half an ounce of powder (a propellant), 
and it can kill. The hazard involved in 
handling propellant increases very rap- 
idly as the amount increases: 


2 ounces of propellant is 8 times as danger- 
ous as / ounce. 
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5 ounces of propellant is 125 times as 
dangerous as J ounce. 

10 ounces of propellant is 1,000 times as 
dangerous as J ounce. 


‘Look at Figure 1, to get an idea of the 
energy present in various amounts of 
propellant. It takes only 4 pounds of 
propellant to hurl a 3-inch shell over 
5 miles. 


This article is meant to help you keep 
safe while learning how to experiment 
with rockets. It also suggests a number 
of interesting ways in which you can 
demonstrate to yourself the basic prin- 
ciples of rocket science. Serious ex- 
perimentation of this kind is a worth- 
while hobby if carried out safely. But 
no matter how serious and worthwhile 
your aim, experimentation without care 
and caution is senseless and dangerous 
playing with fire. 


30MM 40MM 
yl % Ib. 


3-in. 
4 |b. 


Figure 1. The gunpowder in these large cali- 
ber gun shells contains about the same explo- 
sive energy per pound as the energy in a 
rocket propellant. The type and weight of 
propellant are indicated under each shell, 
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Making Your Own Rocket 
The Fuel 


When you became interested in the 
rocket hobby, probably the first thing 
you thought of doing was making your 
own propellant. Unfortunately, propel- 
lant formulation, which seems so sim- 
ple, is actually the most uncertain and 
dangerous part of the entire rocket field. 
Even the experts cannot predict whether 
an experimental propellant will actually 
turn out to be a high explosive. 


Experienced propellant chemists con- 
duct their initial tests of a new propel- 
lant mixture with tiny quantities of less 
than a gram. They use remote control 
equipment whenever they can. If they 
must handle their materials directly, 
they protect their eyes with safety 
glasses. They test their samples against 
heat and shock, not only when the 
sample is freshly made, but also after 
storage for days, weeks, and months. 


They have found that many things can 
make the difference between a propellant 
and an explosive. The chemicals used, 
their proportions, the particle size of 
the powders, even the minute impurities 
present in the ingredients can make the 
difference. 


Some substances are so sensitive or so 
toxic that professional rocket makers 
either do not use them at all or will only 
use them in the presence of very com- 
plex and expensive safeguards. Here is 
a partial list: 


Cutorates: The commonly available 
chlorate compounds are sodium chlo- 
rate and potassium chlorate. Both 
explode so readily when rubbed, 
ground, or mixed, that professional 
rocket makers do not use them at all. 


Powperep Merats: Iron, zirconium, 
lithium, beryllium, magnesium, 
nickel, boron, and aluminum powders 
Cin particle sizes smaller than iron 
filings) when poured from one con- 


tainer to another, or shaken, can pro- 
duce an explosive dust mixture with 
the air. 


The dust of pure iron, zirconium, 
lithium, beryllium and certain forms 
of aluminum and magnesium can 
ignite spontaneously when dispersed 
in the air. 


Beryllium dust or the dust of its 
oxides, even in very minute quanti- 
ties, is extremely toxic. 

When any of the powdered metals 
described above are mixed with an 
oxidizing agent, they can become 
highly sensitive to impact and shock. 


Mera tic Sopium: It may ignite when 
exposed to the air if water, even in 
the form of moisture, is present. 


Meratiic Porassitum: It spontane- 
ously ignites when exposed to air. 


Yettow Puxospuorus: It spontane- 
ously ignites when exposed to air. 


Fiuorine’ Fluorine is both extremely 
toxic and very dangerous to handle. 
The fumes of its gaseous form are 
deadly and many of its compounds with 
chlorine, bromine, or iodine are toxic. 
Fluorine itself will react violently 
with most organic materials such as 
human flesh, wood, paper, etc., and 
with any of the common metals when 
heated to the ignition temperature. 


Sutrur: It will ignite readily under 
impact or friction when it is mixed 
with an oxidizing agent. If its dust 
is mixed with air, a spark will explode 
the mixture. 


PotasstuM FERROCYANIDE and Poras- 
stuM FerricyANibE: Both react read- 
ily with oxidizing agents and will ex- 
plode if mixed with the chlorates. 


NirrocettuLosE (Guncotton): It 
will not only burn in the air when 
ignited, but can also explode, even in 
the absence of air, when subjected to 
shock or heat. 





Rocket ExPERIMENT SAFETY 


NITROGLYCERINE: It is extremely 
shock-sensitive and detonates readily. 
It is sensitive to heat as well. 


Stronc HyproGEen Peroxipe (70% 
or higher concentration): It will 
spontaneously set fire to many sub- 
stances. 


Hyprazine: It will spontaneously 
ignite in the presence of many oxidiz- 
ing agents, such as strong hydrogen 
peroxide and strong nitric acid. Its 
fumes are toxic. 


Fumine Nirric Acip: It will spon- 
taneously set fire to many substances. 
Its fumes are toxic and corrosive. 


This partial list should demonstrate 
to you that it is wise to know what you 
are dealing with. You can find more 


complete information in these two 
books: 


Fire Protection for Chemicals, by C. W. 
Bahme, published by the National Fire 
Protection Association, 60 Batterymarch 
St., Boston 10, Mass. 


Chemical Safety Data Sheets, published by 
the Manufacturing Chemists’ Association, 
1825 Connecticut Ave., N. W., Washing- 
ton 9, D. C. 


Mixing, grinding and fuel-charge 
forming methods generally become more 
hazardous if heating or violent treat- 
ment is required. A mortar and pestle 
readily produces enough impact shock 
to set off many propellant mixtures. 
Heating a mixture to make a fuel charge 
that can be poured into a mold produces 
added hazard, since many mixtures are 
much more likely to detonate when hot 
than when cold. Even air bubbles in 
the formed propellant can cause the 
rocket to explode. Furthermore, the 
combustion products of many substances 
are even more toxic than the substances 
themselves. 


For these reasons, rocket hobbyists should 
mix their own fuels only if their work can be 
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carried out with the personal guidance of a 
professional propellant expert. 


In time, propellant companies may 
dévelop rocket fuel ingredients designed 
for the use of advanced rocket hobby 
clubs. However, no such products are 
now known to be available. Any prod- 
ucts of this type offered to the hobbyist 
should be accompanied by detailed in- 
formation on the burning rate and shock 
sensitivity of the propellant at different 
temperatures and pressures, in the vari- 
ous ingredient proportions for which 
the materials are suited. The manufac- 
turer should also include instructions 
for processing the ingredients into the 
rocket fuel charge, and the precautions 
that must be taken. 


The Charge and Case Design 


The advanced rocket hobbyist will 
find many interesting challenges in the 
rocket motor design problem. For in- 
stance, there is the problem of designing 
the solid fuel charge. 


The two most common types of solid 
propellant “‘grains’’ (fuel charges) are 
the end-burning grain and the internal- 
burning grain. 


The end-burning grain (Figure 3a) 
completely fills the motor case; when 
ignited, it burns as a cigarette burns, 
from one end inward. This is the 
simplest type of solid propellant grain 
and in some ways the safest for amateurs 
to make. A danger point is that, as the 
propellant burns, the inside of the motor 
case is exposed to hot gases which will 
heat and erode it. These effects may 
weaken it until it explodes. However, 
proper insulation within the case can 
prevent this. 


The internal-burning grain (Figure 
3b, c, d) has a hole or ‘‘perforation’’ 
running down its length. Combustion 
takes place in the perforation, burning 
out radially. Designing internal-burn- 
ing grains is much more complex. For 
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ae cap 


Inhibitor 


Motor ¢asé, 
or shell 


Igniter assembly 


Nozzle throat 


Nozzle 


Figure 2. The parts of a typical rocket are 
shown. 


example, the initial cross-section area of 
the perforation, called the ‘‘port,’’ must 
be at least three times the area of the 
nozzle throat. Otherwise extremely 
high pressures will be generated and ex- 
plode the case. A long, narrow grain 
should have a larger perforation than 
what is needed in a short, stubby one. 


Internal-burning grains should be pre- 
vented from burning on their outside 
surface, that is, “‘inhibited.’’ Profes- 
sional rocket makers coat the outside of 
their grains with various substances, 
such as epoxy resins, which will limit 
the burning to the area meant to burn. 
The inhibitor must be suitable to the 
propellant type, or it will not do its job. 


The effect of high temperature and 
pressure on the strength of any solid 
propellant grain must be carefully 
predicted. If firing the grain causes it 
to break into pieces or clog the nozzle, 
explosion is certain. 


The ideal fuel charge design is one 
that will produce gases at a constant 
rate. The end-burning grain is very 
satisfactoty in this respect, since the 
burning surface area remains the same 
from one end to the other. Internal- 
burning grains, however, present diffi- 
culties. The perforation must be so 
shaped that the area of the burning sur- 
face stays the same all the time that the 
fuel burns outward. 


These are some of the interesting 
problems of rocket fuel charge design. 
The design of the rocket case presents 
further problems. 


Before you can design a safe motor 
case you must know how much gas the 
propellant you have chosen will gener- 
ate, and how fast it will be generated. 


a,b, and 
C are in 
cross ° 
Section 


d is Shown 
In ¥4 view 


Figure 3. Types of solid propellant grains 
are shown. The perforations in grains c and 
d are shaped so as to keep the burning surface 
area the same throughout the time the fuel is 
burning out radially. 
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High temperatures and pressures, which 
develop quickly within the case once the 
propellant is ignited, increase the 
propellant’s burning rate and therefore 
the rate at which gases are generated. 
When you know the maximum operat- 
ing pressure within the motor case, you 
will be able to choose a material and 
thickness that will withstand this pres- 
sure. Since your calculations will be 
somewhat inexact, and since your rocket 
motor case material may have hidden 
flaws, you must allow a liberal margin 
of safety, at least a margin of 4. 


What materials should you use? 
This depends on the power of your 
. propellant, and the size and shape of 
your rocket case. To select the right 
material for safe operation, you should 
find out about the properties, such as 
tensile strength, compressive strength, 
and shear strength of the materials you 
are considering. These properties of 
strength are not the whole story. Some 
very strong materials are nevertheless 
very brittle, and cannot stand the shock 
of rocket firing. For this reason, never 
use cast iron. And do not use seamed 
pipe, which is unreliable. You should 
ask a person who is experienced in 
mechanical engineering or a related field 
to help you with your design, or at least 
look over your completed design to see 
if it is reasonably satisfactory. 


Once you have chosen the materials, 
you still have the problem of joining 
the various parts of the motor case. 
Particularly important is the method 
you use to fasten in the head end and the 
nozzle. A weak joint at either end 
means that either can become a death- 
dealing projectile. Rocket manufac- 
turers use various methods to secure 
strong joints, such as welding, brazing, 
threading and pinning. In the case of a 
threaded joint, remember what great 
pressures you ate working with, and 
seal the threads against gas leakage. 
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The high temperature at the throat 
of the nozzle may call for the use 
of temperature-resistant materials like 
gtaphite to keep the throat from burn- 
ing open to a larger diameter. Effi- 
ciency is lost if the nozzle opening is 
not well matched with the rate at 
which gases are produced while the 
fuel charge burns. Insulation to pro- 
tect the tube from the burning propel- 
lant, and the choice of the tube mate- 
rial itself, are good subjects for study 
if you can learn enough about propellant 
burning temperatures, heat transfer, and 
materials to calculate the best design 
combination. 


When you have assembled your rocket 
case, it is a very good idea to give it a 
hydrostatic strength test before loading 
it. A $10 grease-gun can give you pres- 
sures up to about 10,000 pounds per 
square inch, which you can measure 
with a simple pressure gage. 


Finally, there is the problem of de- 
signing the rocket igniter. For the 
igniter material you should choose a 
substance which is suitable for the 
propellant you are using. Substances 
such as fulminate of mercury are too 
violent in their action, and are likely to 
damage the propellant grain. Since 
igniter compositions burn extremely 
fast, they should be placed in a rela- 
tively open area within the motor case 
or they may rupture the grain. 


To be safe, the rocket motor igniter 
must permit operation from a remote 
location. This can be arranged by 
means of a simple electrical circuit. 
Safer still is an electrical circuit with 
safety interlocks, such as is described 
under ‘Testing Your Rocket.”’ 


These problems of rocket design re- 
quire a lot of knowledge and a lot of 


work to overcome. The work can be 
shared among the members of your 
rocket club. Your rocket club sponsor 
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and the readings listed below can pro- 
vide the knowledge. 


BM Many of these readings are highly 
technical, but all of them contain sec- 
tions that give important basic informa- 
tion in language any high school student 
can understand. 


History 


V-2, W. Doernberger (Viking Press) 

The Men Behind the Space’ Rockets, H. Gart- 
mann (McKay) 

Development of the Guided Missile, K. W. 
Gatland (Philos. Library) 

Rockets, Missiles & Space Travel, W. Ley 
(Viking Press) 

Men, Rockets and Space Rats, L. Mallan 
(Messner ) 

The Viking Rocket Story, M. W. Rosen (Har- 
per & Bros.) 

The Rocket Pioneers, B. Williams & S. Epstein 
(Amer. Rocket Society) 

Jet Propulsion Magazine, (Journal of the 
American Rocket Society), November 1955 


Basic ENGINEERING 

Handbook of Chemistry & Physics, C. D. Hodg- 
man, ed. (McGraw-Hill) 

Handbook of Chemistry, N. A. Lange, ed. 
(Handbook Publishers, Inc.) 

Mechanical Engineers Handbook, L. S. Marks 
(McGraw-Hill) 

Chemical Engineers Handbook, J. H. Perry, ed. 
(McGraw-Hill) 

Fire Protection for Chemicals, C. W. Bahme 
(National Fire Protection Assn.) 

Accident Prevention Manual for Industrial Oper- 
ations, National Safety Council 

An Introduction to Scientific Research, E. B. 
Wilson (McGraw-Hill) 

**Recent Research on Explosibility of Dust Dis- 
persions,"’ Industrial & Eng. Chemistry, 
April 1948 


MatTeEriaAts ENGINEERING 


Metals Handbook, 
Metals 

Materials Handbook, G. S. Brady (McGraw- 
Hill) 

Strength of Materials, J. P. Den Hartog 
(McGraw-Hill) 

Engineering Materials Manual, T. C. Dumond, 
ed. (Reinhold) 


American Society for 
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Strength of Materials, A. Morley (Longmans, 
Green) 

Theory of Plates © Shells, S. Timoshenko 
(McGraw-Hill) 

Strength of Materials, S. Timoshenko (Van 
Nostrand) 


Rocketry AND PropuLtsion 

“The Physics of Rockets,"’ Amer. Journal of 
Physics, Jan. and May, 1947 

Aerodynamics, Propulsion, Structures & Design 
Practice, E. A. Bonney, M. J. Zucrow, C. 
W. Besserer (Van Nostrand) 

Rocket Propulsion, E. Burgess (MacMillan) 

Rockets and Guided Missiles, J. Humphries 
(MacMillan) 

“Liquid Propellant Handling, Transfer & 
Storage,”’ Industrial © Eng. Chemistry, 
April, 1956 

“The Toxicity & Health Hazards of Rocket 
Propelliants,"’ Jet Propulsion, July-August 
1954 

Rocket Propulsion Elements, G. P. Sutton 
(Wiley) 

Interior Ballistics of Sold Fuel Rockets, R. N. 
Wimpress (McGraw-Hill) 

Principles of Jet Propulsion, M. J. Zucrow 
(Wiley) 

Rockets, Guns & Targets, J. E. Burchard, ed. 
(Little, Brown) 

Rockets, R. H. Goddard (Prentice-Hall) 

Rocket Development, R. H. Goddard (Amer. 
Rocket Society) 


Testing Your Rocket 


Thrust Stand Experimentation 


Rocket experts often make hundreds 
of tests on a thrust stand before they 
ever launch a rocket of new design into 
the air. The measurements made in 
these tests help them find ways of im- 
proving the performance and reliability 
of the rocket. 


Thrust stand experiments are one of 
the best ways for you to learn the field 
of rocketry and experiment with your 
own design ideas. They give you the 
opportunity to make measurements and 
tests on the rocket while it is actually 
burning. These measurements and tests 
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Thread these holes to taxe 
4 -inch bolts. 


Bolt x-inch steel plate to concrete 
with +x G-inch bolts. O- Casten bolts 
to plete and Sink in wet Concrete. 


Figure 4. A basic rocket mooring plate is 
shown. Your rocket must be firmly fastened 
down. This mooring plate can be used for 
experiments in which you are measuring tem- 
perature, as in Figure 12, or pressure, as in 
Figure 13. 


cannot be made on a rocket in flight ex- 
cept with the aid of extremely elaborate 
and costly electronic telemetering equip- 
ment few amateurs can build or afford. 
Tests on the thrust stand can be made 
safe more easily than flight tests. Small 
rockets (containing, say, less than a 
quarter pound of propellant) can be 
tested on a thrust stand with reasonable 
safety if the thrust stand is placed in an 
enclosure in the center of a 5- or 10- 
acre field. But safe flight tests of even 
small hobby rockets require so many 
hundreds of acres of range that it is 
hardly practical to carry them out any- 
where but on a government reservation 
used for artillery testing or an industrial 
rocket testing range. Finally, testing 
your rocket on the thrust stand gives 
you a much better chance of recovering 
the parts of a rocket that blows up. 
These parts may be usable in a later test, 
and examining them may reveal why 
the rocket failed. 


Professional rocket makers are very 
careful to protect themselves and others 
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against explosion hazards. They have 
found that the only safe way to test a rocket 
is to assume that it will explode, and take 
the appropriate precautions. They choose 
test locations that are remote from 
houses and traffic, and encircle them 
with strong fences that keep out wan- 
dering hunters and fishermen and curi- 
ous passers-by. Second, they build mas- 
sive test structures of steel-reinforced 
concrete, and place the rocket to be test- 
fired inside, fastening it down securely. 
Third, they use a warning system, a 
klaxon horn or a bell, which notifies all 
the people in the area that a test is about 
to take place and that they must take 
cover. Fourth, they close the switch 
that fires the rocket at a location distant 
from the rocket and protected from any 
possible explosion. Fifth, the electrical 
circuit is so arranged that a series of 
actions, such as closing a succession of 
switches, is required before the circuit 
is closed and the rocket fires — this 
guards against accidental or premature 
firing. 


Some of these precautions may sound 
too elaborate or expensive for your 
group. Since you will be working with 
relatively small rockets, some of the 
precautions can be modified — a lighter 
structure instead of the reinforced con- 
crete structures professionals use, a 
simpler electrical firing circuit. But 
none of these five precautions should be 


disregarded. 


Figure 4 shows a basic rocket moor- 
ing plate, for you to use when you do 
not plan to measure the rocket’s thrust; 
Figure 5 shows two designs for rocket 
supports; and Figures 6a and 6b show 
simple schemes to prevent accidental or 
premature firing. 


Figures 7 and 8 show two rocket firing 
bays that will confine most of the frag- 
ments of a small rocket in the thrust 
stand area. However, since metal parts 
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Figure 5. Designs for 
thrust stand rocket supports 
are shown. To measure 
the thrust of your rocket, 
you must mount it so that 
it is free to move a limited 
distance, on parallel bars 
or on wheels, as here. 
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can still bounce to a considerable height 
out of even these enclosures, you must 
also protect yourself during a firing. 
You can do this by digging a foxhole, 
which should be covered by a \%-inch 
sheet of iron; or you can construct a 
covered barricade of logs or railroad 
ties. Of course either of these shelters 
should be well away from the firing bay. 


You should think of your rocket firing 
range as very much like a rifle range, and 
keep similar safety rules. The principal 
difference you should keep in mind is 
that you are burning much larger 
amounts of propellant than any rifle 
cartridge contains. And the layout 


Wing nuts used to clam 
P 


G-inch steel channel or 2" x6" 
base, bolted 10 mooring plate. 


should provide protection in all direc- 
tions from the rocket, since explosions 
must be expected. 


Some communities, perhaps yours, ate 
making plans now to build hobby rocket 
test ranges with all the safeguards pro- 
vided. Look into this. 


Every community has explosives han- 
dling laws that require public author- 
ities to approve the firing of experi- 
mental rockets. Go to your fire marshal 
and ask him to approve the design of 
your rocket test structure. He will tell 
you what supervision is required when 
you make your tests. 
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Firin 

Figure 6a. This firing system should give 
positive safety protection, keeping others 
from setting off the rocket while the firing 
officer is making connections at the firing 
bay. Enclose the firing switch (in your fox- 
At the connection hole or shelter) and the electrical connections 
point a+ the. Ciring (at the firing bay) in strong wooden boxes 
bey with lids. Lock the lids with two locks that 
can only be opened by one key. To begin 
the test, the Firing Officer sets the firing 
switch in the OFF position, and locks the 
switch box. Taking the key with him, he 
goes to the connection box at the firing bay. 
He unlocks it, makes the necessary connec- 
tions, and locks it again. Then he returns to 
the foxhole or shelter, unlocks the switch 

box, and is ready to fire. 
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Figure 7. This sketch suggests the design of a firing bay for use with small rockets (up to % 


pound of propellant). Fasten the railroad ties firmly together. 


Camera 
(wire leads to 
Switch inside 
foxhole or 
shelter) 


a} least '% inches, 


Figure 8. This is an improved 
design for a firing bay. Propel- 
lants which produce much smoke 
may make photography difficult 
in the firing bay shown in Figure 7. 
This improved design, although 
more difficult to build, allows the 
smoke to vent and therefore may 
give you better pictures. Note 
that the height of the various walls 
and the placement of the rocket 
have to be carefully adjusted so 
that fragments of an exploding 
rocket cannot escape in a straight 
line. A high pile of sand may be 


substituted for the inclined baffle 
wall. 
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AN ORDINARY SPRING SCALE 


Steel wire Flane shield with hole 
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Figure 9. Two tes? rigs for taking thrust measurements are shown. 


When your rocket is fired you may 
simply want to watch, or you may want 
to make measurements in some recorded 
form. If you want to watch, do it by 
positioning a pair of mirrors so that 
you can see the rocket without getting 
in the line of fire. The same mirror ar- 
rangement can protect your home movie 
camera if you are making a record of the 
firing. You can make records of a 
thruststand firing in several ways: 


To find out how long the rocket 
burns, you can mount a home movie 
camera near the rocket. By dividing 
the frames-per-second speed of the cam- 


A RECORDER USING A 
CALIBRATED SPRING 


Steel wire 
Polley 
K 


: Calibrate 
Weight Cylinder with $ Opwatch. 


Flame shield, uth § 
hole For wire. A 


era into the number of frames of film 
that show the rocket actually firing, 
you will arrive at a good close estimate. 
A more exact method to find the burn- 
ing time is to put an electrical clock 
with a sweep-second hand in the cam- 
era's view, along with the rocket. It 
may be necessary to glue a small triangle 
of paper on the tip of the clock’s second 
hand, to be sure the time record will be 
visible on the movie film. 


Since the camera must be placed closer 
than it is safe for you to be when the 
rocket fires, it will be necessary for you 
to work out a way of starting and per- 


Electric motor 
rotates cylinder 
made of coffee 
can (wrap can 


with qreph paper). 


ing with weights. Glibrate 


AN AUTO 
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Figure 10. Here are two more test rigs for measuring thrust. 
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haps stopping the camera from a dis- 
tance. An electric solenoid or a mouse- 
trap can be used to supply the energy 
to push the camera starter button, if 
you do not want to modify the camera 
mechanism itself. 


A movie camera can also provide a 
record of other measurements. Indicat- 
ing-type instruments, with dials or 
pointers, such as are shown in Figures 
9, 10, 12, and 13, can be photographed 
during the firing time in the same way 
you photographed the electric clock. 
Or, if you do not wish to use a movie 
camera, you can fit a pen to the pointer 
of the indicating instrument and make 
a direct record on graph paper. If you 
will mount the graph paper on a rotat- 
ing cylinder, this will give you the best 
results. Start the cylinder rotating be- 
fore the rocket fires, so that the pen will 
draw a ‘‘zero line’ on the paper. Then, 
as the rocket fires, the pen will move up 
on the graph to give a continual record 
of the changes that occur during the fir- 
ing. By changing the pulleys that drive 
the cylinder you can make the graph 
paper move past the pen at the right 
speed. By previously timing the move- 
ment of the cylinder between two marks 
on the graph paper you can find out how 


te 
Counterw eight 


mooring plate 


Securely 


Figure 11. 


Here is how to measure the total impulse of your rocket. 
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many inches of graph paper equals a sec- 
ond of time for a particular pulley 
arrangement. 


Set-ups for taking some of the impor- 
tant rocket motor measurements are 
shown in Figures 9 through 13. 


Flight Tests 

Measuring the performance of your 
rocket in flight is quite difficult. Tak- 
ing motion pictures will provide a rec- 
ord that will allow you to calculate 
acceleration and velocity for the first few 
seconds of flight, but will usually per- 
mit only a small part of the flight to be 
followed. If you and your friends have 
exceptional skill in following the 
rocket, you can calculate maximum 
height by the use of two surveyor’s 
theodolites located some distance apart. 
The fact that the rocket does not ascend 
in an exact vertical path (rockets rarely 
do unless equipped with guidance con- 
trols) will give you some difficulty. 
With height, burning time, and time of 
flight known, and the total impulse 
determined in thrust stand tests, you 
may be able to find the effect of air drag 
by laborious calculations. 

In general, worthwhile experimenta- 
tion through flight testing will require 
the combined skills of an unusually ad- 


Film the Firing with clocx 


in camera's View: 


Get the speed of rotation 


by filming the firing with an electric clock in the camera's view. Calculate the angular inertia of 
the rotating arm assembly to convert the speed in rpm to total impulse. 
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Put Spots of temperature paint where 
measurement is required. Take motion pictures 
during Firing to see when paint changes, 
indicating temperature has been reached. 


USING A THERMOCOUPLE 


Hold thermocouple 
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Figure 12. You can measure the rocket case temperature in these two ways. Put spots of 
temperature paint where the measurement is required, then take movies to record when the paint 
changes its appearance. Since the paints melt and run, put lower temperature paints at the bottom, 
higher temperature paints at the top. One commercial paint suitable for this measurement is called 


“Tempilaq.”” Or use a thermocouple rig. 
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Figure 13. Take pressure meas- 
urements on your rocket case in 
this way. Pump pressure up, com- 
paring the strain gage reading 
with the pressure, until the case 
ruptures. If the case and pump 
system are completely filled with 
liquid, the explosion effect when 
the case ruptures will be fairly 
small. 





420 


vanced rocket club. Rocket motor 
knowledge, aerodynamic design know]- 
edge, and mathematical exertion will be 
required. If you are fortunate enough 
to be in such an advanced group, you are 
already acquainted with more informa- 
tion than this brief article can cover. 


In deciding how much range will be 
needed to flight-test your rocket safely, 
you should assume that the rocket will 
fly at 45 degrees to the vertical. This 
is the course that will take it the great- 
est distance away from the starting 
point. A circle with this radius will 
describe the area from which passers-by 
must be kept during the test. Air drag 
can be neglected in making your calcula- 
tion, but you should take into account 
the reduced weight of the rocket as the 
propellant is consumed. 


A properly barricaded foxhole fifty 
yards or so away should give you rea- 
sonable protection during the test. You 
should have a system that will allow 
you to ignite the rocket without leaving 
your foxhole. 


Several rocket clubs that have carried 
their rocket development through the 
thrust stand stage have been able to ar- 
range for flight tests on a military reser- 
vation. If your club has done a particu- 
larly good job in its earlier work, you 
may even be able to get a professional 
rocket flight test installation to make 
records of your rocket’s flight with the 
advanced tracking instruments they 
possess. A field trip of this sort can be 
a very rewarding climax to a rocket club 
project, if it can be arranged. 


You should be well along in your 
thrust stand studies before you ask per- 
mission for such a field trip, since your 
best admission ticket is your record of 
good work in design and testing. The 
public relations officer of your nearest 
Defense Department installation should 
be able to put you in touch with the 
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people who can tell you whether such a 
trip can be arranged. 


Organizing a Rocket Club 


If you expect to go very far into the 
rocket hobby, you should see after read- 
ing this article that your experiments 
will require you to make quite a few 
pieces of test apparatus. While the con- 
struction of the apparatus is one of the 
very interesting parts of amateur rock- 
etry, your primary desire will probably 
be to make actual tests or rocket motors. 
By working in a club with a dozen or so 
partners, you can more quickly com- 
plete the construction of this apparatus 
and start the actual testing of your 
rocket much sooner. You can also get 
the benefit of working with others 
whose knowledge, say, of electronics, 
or whose skill in construction is more 
advanced than your own. Even a fairly 
simple rocket test can keep quite a large 
group busy in design, construction, 
testing, and calculation of results. 


Here is how you can go about organ- 
izing an amateur rocket club: 


1. Get at least one adult sponsor. Yout 
school science teacher is usually a very 
good person to ask. He will have useful 
information on his bookshelf, and he 
may be able to get shop space and spe- 
cial supplies for the club through the 
school. The father of one of your club 
members may be willing to be a sponsor. 
If he has had scientific training, he will 
be able to help you in your work. 
However, if your club wishes to build 
its own rocket, at least one of your 
sponsors should be an engineer of 
scientist. 


2. Organize a safety committee. Every 
design and test plan should be checked 
and approved by this committee. Every 
hazardous part of your activities should 
be carried out according to the checklist 
prepared by this committee. 
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Checklists save lives. Airline pilots 
never trust their memories where safety 
is concerned — before every takeoff a 
pilot checks off every instrument and 
control in the order they are listed in 
his safety manual, item by item. 


Members of the safety committee can 
be the range officers whenever you carry 
out firing tests, and should be respon- 
sible for storage and transportation of 
propellant and live rockets. 


3. Organize a group of project committees. 
Each can carry out a different part of the 
project you are working on. For ex- 
ample, you can assign one committee to 
each of these functions: 


Plan the tests 

Design and build special apparatus 
Select and set up instruments 
Operate and control the test 
Calculate the test results 


4. Find a safe place to work together. 


5. See the fire marshal. When you have 
organized your club and decided what 
kind of rocket work you want to do, go 
with your sponsor to your local fire 
marshal’s office and tell him about your 
plans. He will tell you the local laws 
you must observe, and whether you 
must obtain permission each time you 
plan to make firing tests. He may be 
able to locate a safe place to make your 
tests. 


6. Get in touch with others. See if you 
can swap ideas with other rocket clubs 
and perhaps work out plans for interclub 
competitions. Get in touch with na- 
tional scientific society chapters in your 
community, such as the local section of 
the American Chemical Society. They 
will have suggestions for you, and may 
be able to help sponsor you. 
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You Can Help Develop Amateur 
Rocketry 

The rocket hobby is so new that inter- 
‘club competition is not yet completely 
organized. It seems likely that, before 
long, rules for rocket competition will 
be established, based on classifying 
rockets by size and power or use of 
certain standard components. Model 
airplane clubs compete on this basis. 
The result of this kind of organized 
competition is the development of safer 
and more versatile designs. 


Your club can help by concentrating 
on a specific size or type of rocket, and 
refining its designs on the basis of careful 
experimentation. Your safe experimen- 
tation will speed the day when rocket 
hobby work will be recognized and 
rocket competition is an activity every 
community will welcome and be proud 
of. 


Not many years ago “‘hot-rod’’ racing 
was in the same situation that amateur 
rocketeering is in now. With poor 
organization or none at all, hot-rodders 
wasted their energies without clearly 
defined goals. They also endangered 
the public because they had not devel- 
oped rules of safety. There was even 
talk of banning hot rods. 


Today hot-rodders are a recognized 
hobby group whose experiments are of 
interest even to auto manufacturers. 
Because they organized their activities 
and concentrated on careful testing and 
competition by class, they have suc- 
ceeded in developing safer and more 
versatile designs. They have obtained 
adult sponsorship and follow safety 
rules for the protection of themselves and 
others. They have earned their com- 
munities’ encouragement and respect. 


Your own conduct as an amateur 
rocketeer can bring about the same re- 
sult, and contribute to the training of 
the future scientists and engineers our 
nation needs. 





U. S. Naval Deperming Station Fire 
U. S. Naval Base, Charleston, S. C., January 16, 1961 


Sparks from a cutting torch were re- 
sponsible for a fire which started under 
the wooden deck of a long marginal pier 
located 1,500 feet out from the shore. 
Attempts to use hose streams supplied 
by a fire pump located on the pier and a 
fireboat moored at the pier were inef- 
fective because of the rapid spread of the 
fire. Most of the pier, a two-story and 
attic operations building on the pier, a 
boat shed, a 50-foot fireboat, and a 40- 


This report has been prepared by Mr. Harold S. 
Walker, P.E. (member NFPA), fire protection 
engineer, retired, Sixth Naval District. It is based 
on Mr. Walker's personal knowledge of the prop- 
erty involved supplemented by eyewitness reports. 
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Diagram of U. S. Naval Deperming Station pier. 
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foot work boat were destroyed with a 
loss estimated at more than $500,000. 
Six Navy personnel (3 military and 3 
civilian) lost their lives, and five others 
suffered nonfatal injuries. 


Pier Construction and Fire Protection 


The pier involved in the fire was oc- 
cupied by the U. S. Naval Deperming 
Station, located in an isolated spot 
on the Cooper River at the southern 
tip of the U. S. Naval Base reservation, 
Charleston, S$. C. Deperming is an 
operation designed to control the effect 
of a steel ship’s hull on a magnetic 
field, and deperming is required peri- 
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Shaded area was destroyed. 
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odically to insure accuracy of naviga- 
tion instruments used on such vessels. 


The main pier with its Operations 
Building and a boat shed were located 
at the end of a 6-foot-wide approach 
pier of wooden construction which ex- 
tended 1,500 feet out from the shore 
(see diagram). The main pier was par- 
allel to the shore, approximately 600 
feet long and 22 feet wide and consisted 
of wood plank on wood piling, all 
structural members having been pressure 
treated with creosote. Two finger piers 
and an Electronics Building (shown in 
the photo), which were connected to the 
approach pier about 240 feet shoreward 
from the main pier, were not involved 
in the fire. 


The Operations Building was two 
stories and attic high, of wood con- 
struction, approximately 70 feet long 
by 40 feet wide, and contained an office, 
living quarters, engine room, battery 


room, shop, and storage space. The bat- 
tery room, approximately 20 feet wide 
by 40 feet long was filled with storage 
batteries used in the deperming opera- 
tion. A 1-story open-sided boat shed, 
50 feet long and 50 feet wide, attached 
to the shore side of the main pier, 
housed a 50-foot fireboat and a 40-foot 
work boat. 


Pier Fire Protection 


The primary available fire protection 
was a 1,000-gpm Diesel-driven salt 
water fire pump located on the pier ad- 
jacent to the Operations Building. This 
pump supplied eight 24-inch hose con- 
nections through 3-inch water mains. 
There was also a 500-gpm portable fire 
pump at the south end of the pier. The 
50-foot fireboat was equipped with a 
1,500-gpm_ gasoline-engine-driven fire 
pump supplying two deck guns. The 
main pier was not accessible to land- 
based fire apparatus. The nearest fire 
hydrant on the Naval Base water system 
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was 6,000 feet distant. Four tugboats 
equipped for fire fighting were available 
from the Naval Shipyard, 20 to 30 min- 
utes running time away. 


Four transverse fire stops of double 
plank construction were installed at 
intervals under the main pier and an- 
other separated the main pier from the 
section on which the Operations Build- 
ing was erected (see diagram). Fire 
stops extended down to low water 
level. There were 21 openings with 
covers in the deck of the main pier to 
provide access to the underside for fire 
fighting. 


There was an adequate supply of 
portable fire extinguishers, including 
one wheeled 50-pound carbon dioxide 
unit. There were no special nozzles or 
other appliances to facilitate under-deck 
fire fighting but the rapid spread of this 
fire would have precluded their use. 
Besides the local evacuation alarm bells, 
there was no fire alarm system, and the 
only means of communicating with the 
Naval Base fire department was by 
telephone or short-wave radio. 


The Fire 


An enlisted man was using a cutting 
torch at a noncombustible welder’s table 
on the deck just outside the west side of 
the Operations Building. Suddenly he 
noticed smoke coming up through the 
cracks between the planks in the pier 
deck adjacent to the building. He im- 
mediately sounded the evacuation alarm 
and with other personnel attempted to 
fight the fire. According to newspaper 
reports he sounded the evacuation alarm 
at 2:51 p.m., but the telephone alarm to 
the fire department was not recorded 
until four minutes later, having been 
turned in presumably by the o‘ficer-in- 
charge who, in so doing, lost his life. 


In the meantime, driven by a stiff 
breeze which gusted up to 30 mph, the 
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fire spread below and above the deck 
with incredible rapidity. The pier fire 
pump and the pump on the fireboat were 
started, several hose streams and one of 
the deck guns on the fireboat were 
brought into play, but all attempts to 
extinguish the fire proved futile, and 
within three or four minutes personnel 
were forced to abandon all fire fighting 
efforts due to heat, smoke, and flames. 
One witness stated that within a matter 
of six or seven minutes of the discovery 
of the fire, all electrical circuits to the 
Operations Building were out, the large 
storage batteries in the battery room 
began to rupture due to the heating of 
battery fluid, and a few minutes later, 
tanks and drums of flammable liquids 
stored on the deck adjacent to the Oper- 
ations Building began rupturing. 


The substructure fire stops proved to 
be of limited value because of the inten- 
sity and rapid spread of the wind-driven 
fire. The stop which ran lengthwise of 
the pier (separating the main pier from 
the section on which the Operations 
Building and the fire pump were erected) 
may have retarded the fire momentarily 
in its initial stages. In so doing, how- 
ever, it apparently deflected the heat 
and fire upward into the building 
through pipe and cable openings, and 
into the area where the fire pump was 
located. At the same time the fire 
spread against the wind into the boat 
shed making further operation of the 
fireboat impossible. 


The Naval Base fire department re- 
sponded with two 750-gpm pumpers 
and ten civilian fire fighters. This 
equipment could not be utilized be- 
cause the long approach pier was too 
narrow for fire apparatus and because 
the nearest water supply for pumper suc- 
tion was approximately 600 feet off 
shore over mud flats. Three tugboats 
and one sea-going tug were dispatched 
from the Naval Shipyard on request of 
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the fire chief and arrived 20 to 25 min- 
utes later. These took over fire fighting 
operations but had little effect on the 
progress of the fire, fed by the creosoted 
and oil-soaked wood of the pier struc- 
tures and tons of heavily insulated elec- 
tric cable stored on the pier. 


Loss of Life and Rescue Operations 


Six Navy personnel (3 military and 3 
civilian) were trapped by the fast 
spreading flames, presumably at their 
fire duty stations on the pier or within 
the Operations Building. These in- 
cluded the officer-in-charge who, after 
getting fire fighting operations under 
way, is presumed to have gone to his 
office on the second floor to call the fire 
department. The bodies of five of the 
six victims have been recovered from the 
river; four were badly burned. Of the 
survivors, some made their escape via 
the approach pier; others, most of them 
suffering from burns, jumped into the 
river. 


A privately owned tug and motor boat 
were operating about 600 feet south of 
the pier when the tug captain observed 
the fire in its early stages. The motor- 
boat pulled two of the survivors from 
the water and transferred them to the 
tug while the tugboat crew picked up 
two others from the water and three 
from the ends of the burning pier. 


The Cause 


Sparks from a cutting torch fell 
through cracks between the deck planks 


and apparently caused the fire. They 
may have ignited the heavily creo- 
soted combustible structural members 
or waste material under the pier deck. 
It is also possible that the sparks may 
have fallen into a wooden cable trough 
beneath the deck which was approxi- 
mately three feet wide, six inches deep, 
and contained various types of cable. 





U. S. Navat Depermine Station Fire 


The News and Courier 


Fire shown burning from end to end of the 
600-foot-long unsprinklered wooden main pier 
originated in the substructure in the approxi- 
mate area being attacked by the fireboat at 
left. It was on this part of the pier that the six 
victims were trapped after manning their fire- 
duty stations. 


Hose lines supplied by a pier fire pump and 
a small fireboat stationed at the pier could 


Extent of Damage 


The pier, Operations Building, and 
boat shed were a total loss amounting 
to approximately $150,000 for the pier 
and buildings, $350,000 to contents and 
equipment, and $50,000 to the fireboat 
and work boat. Replacement value may 


be higher. 


Conclusions 


1. Wharf and pier structures with 
decks of plank on heavy timber and 
wood piling creosoted and oil-soaked, 
present serious fire hazards. This expe- 
rience illustrates again the rapid spread 
of fire in such combustible construction 


be used for only about four minutes before 
wind-driven flames forced everyone to flee. 


Subsequent fire fighting was done entirely 
from boats. Land-based equipment responded 
but could not be used. The 1,500-foot-long 
approach pier was too narrow for motorized 
apparatus, there was no hydrant system on 
shore and the nearest pumper suction was 
600 feet from the shore line across mud flats. 


and the difficulty in extinguishing such 
fires due to the large area involved and 
the inability to apply hose streams 
directly on the fire. 


2. Automatic sprinklers controlled by 
a dry-pipe valve are desirable under pier 
decks where appreciable values are 
stored or where there is a serious life 
hazard. Similarly, automatic sprin- 
klers with closed heads should be pro- 
vided in all superstructures of combus- 
tible construction or containing com- 
bustible contents. 


3. The use of noncombustible deck 
covering on wood planking probably 
would have prevented this fire. 





Fire Record of Cities, 1960 


As Reported by Municipal Authorities 


The following tables summarize fire 
department reports for 1960 in 926* 
of the 1,004 cities with population over 
20,000 in the United States and Canada. 
Similar statistics have been collected 
and published in the April QuaRTERLIES 
since 1939. 


These tables should not be used as 
a basis for comparing cities. Any 
comparison based on these statistics 
will be misleading if used without a 
full understanding of the many factors 
which should be taken into considera- 
tion. The principal discrepancy results 
from the wide variation among fire offi- 
cials as to what constitutes a fire loss. 
Certain reports include only insured 
losses, others only uninsured. Whether 
or not property is insured has no bearing 
on the actual value of property de- 
stroyed. The chance effect of a single 
large loss fire, differences in degree of 
industrialization, in topography, cli- 
mate and age of cities are some of the 
factors that influence the fire record. In 
other words, fire losses reflect the com- 
posite results of many factors in addition 
to fire department efficiency and there- 
fore the practice of making comparisons 
among different cities based on these 
data is to be discouraged. 


The 1960 census figures have been 
used in compiling the statistics for this 
annual study and many new Cities, now 
over 20,000 population, have been 
added. 


*28 of these cities have reported since the calcu- 
lations have been made. They are listed in the 
table and identified with a dagger ({) in the dollar 
loss column. 


Fire departments of 754 United States 
cities and 74 Canadian cities of over 
20,000 population have reported to the 
NFPA in the table on pages 427 to 436 
their 1960 estimates for all the following 
categories: fire loss, fire alarms, building 
fires, and false alarms. 


A total of 779 United States cities 
reported a fire loss for the year 1960 
of $279,326,000. Eighty-one Canadian 
cities reported a loss of $35,349,000. 


The average loss per person in the 779 
U.S. cities reporting losses was $4.13, 
4.8 per cent more than the $3.94 average 
loss in 1959. The per capita loss in the 
81 Canadian cities reporting losses was 
$4.72, a 6.5 per cent decrease from 1959. 


The average loss per building fire in 
711 U.S. cities for 1960 was $1,182, com- 
pared with $982 in 1959, and $1,092 in 
1958. The average building fire loss in 
69 Canadian cities was $1,651 in 1960, 
$1,387 in 1959, $1,155 in 1958. 


The total number of building fires re- 
ported by 808 U. S. cities was 297,851, 
an average of 2.9 fires per 1,000 popula- 
tion, compared with 3.8 building fires 
per 1,000 population in 1959. Eighty- 
one Canadian cities reported 22,941 
building fires in 1960. The number per 
1,000 population was 3.2 in 1960, com- 
pared with 3.7 in 1959. 


Motor vehicle fires reported by 788 
U.S. cities totaled 104,882, an average of 
1.28 fires per 1,000 population. Seventy- 
nine Canadian cities reported 5,862 
motor vehicle fires, or 0.79 per 1,000. 


(Continued on page 436) 
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Fire Recorp of Cirtizs, 1960 


1960 FIRE LOSSES, CITIES OF 20,000 POPULATION AND OVER 


As Reported by Municipal Authorities 


Total 
Loss 
in 
1,000's 


No. 
Alarms 


City 


ALABAMA 


Anniston 

Bessemer..... . 
Birmingham .. 
Decatur....... 


305a 

58c 
1,188 
184 


576 
372 
4,806 
391 
497 
513 
988 


Florence 
Gadsden 
Homewood... 
Huntsville. ... 
Mobile 
Montgomery. . 
Phenix City. .. 
Prichard 


923 
1,872 
1,567 


123 
424d 
4271 
94 ~—«(282 
252d¢ 303 


Tuscaloosa.... 113 490 


ALASKA 


Anchorage.... 219 701 


ARIZONA 
453 
5,882 
263 
2,148 
396 


ARKANSAS 
Blytheville. . . 
El Dorado.... 
Fayetteville. .. 
Fort Smith.... 
Hot Springs. . . 
Jonesboro 
Little Rock... 
N. Little Rock. 
Pine Bluff. ... 


CALIFORNIA 


357 
92 
405 
360 
2,068 
1,091 
621 


947 
547 
928 
650 
158 
1,095 
610 
391 
2, 1 36 
662 
640 
1,584 
524 
396 
815 
879 


Alhambra..... 
Anaheim 
Arcadia....... 
|. ar 
Bakersfield. . . . 
Baldwin Park. 
Bellflower 
Berkeley 
Beverly Hills. . 
Buena Park... 
Burbank 
Burlingame. . . 
Chula Vista. . . 
Compton 
Concord 


Bidg. 
Fires 


257 
83 
1,207 
178 
210 
217 
199 
263 
716 
569 
136 
201 
220 


118 

37 
184 
202 
548 
291 
246 


191 
132 
235 
94 
32 
172 
90 
74 
476 
92 
126 
404 
69 
88 
181 
68 


i. Estimated or subject to change. 


c. Insured losses only. 
1. Building and contents only. 


False 
Alarms 


57 
24 
488 
27 
10 
29 
104 
49 
197 
130 
19 
13 
46 


Bidg. 

Fires/ 
1,000 
Pop. 


City 


Costa Mesa... 


Culver City... 
Daly City..... 
Downey 
El Cajon 
El Cerrito... .. 


YARAYN 
bh wmehrReYUUDn 


Fremont 
Fresno... . 
Fullerton 
Gardena 
Garden Grove. 
Glendale...... 
Glendora 
Hawthorne... 


YON, SLY. 
UNO: RUB: 


_ 
oO 
oo 


Huntingt’n Pk. 
Inglewood... 
La Habra. . 
Lakewood. ... 
La Mesa. . 

La Puente..... 
Lawndale. .. 

| 
Long Beach. 
Los Angeles... 
Los Angeles Co. 
Lynwood. . 


Manhattan Bch. 


Menlo Pk. FPD 


Mirada Hills. . 
Modesto. ..... 
Monrovia..... 
Montebello. . . 
Monterey 

Monterey Park 
Mountain View 


National City . 
Newport Beach 
Norwalk...... 
Oakland 
Oceanside. . 
Ontario....... 
Orange....... 


Pacifica. . . 
Palo Alto. 
Paramount. . 
Pasadena.... 
Pico Rivera... 


MMNNMNAN NAM MVM NNN w! 
DAK OUNOWWINAOAYVY AO 


in 
1,000's 


88 
14 
109a 
85 
211d 
31 

73d 
54 
341la 
830 
102 
159 
178 
19 
501t 
308 
59d 
358 
27d 
33 
69d 
29 
10 
87 
932d 


68d 
48 
314 
74 
216 
55 
55a 
79 
49 
53 
44d 
383 
164 
2,128 
19 
81d 
53 
103a 
ll 
358d 
153 
132 
1d 


No. 
Alarms 


476 
186 
717 
1,312 
634 
544 
336 
454 
748 
1,569 
443 
289 
993 
1,044 
187 
439 
1,238 
456 
585 
336 
434 
325 
235 
113 
227 
2,351 


39,600 


408 
202 
1,198 
542 


640 
420 
482 
195 
530 
276 
415 
621 
718 
7,774 
333 
915 
276 
248 
159 
853 
1,233 
465 
94 


Fires Alarms Pop. 


111 
53 
121 
217 
270 
92 
32 
148 
41 
574 
161 
78 
236 
347 
54 
225 
182 
162 
209 
75 
93 
79 
51 
23 
44 
994 
5,971 
60 
77 
201 
112 


109 
124 
1,758 
81 
130 
90 
82 
66 
293 
483 
57 
13 


34 


25 

32 

10 

19 
1,150 
1 


26 
‘17 
12 
61 
150 
20 
3 


NRE RRENEYRANNNNNSOYVERYEY NY 
POOKKDAYAINAUBAWOWNOWOWWAWOOWO 


4 be bo bre 
DArewwo- 


NNYYW >, 
Or YA 


Crt YRPYRYAr SYN, 
AWONBWoOAHWY:- 


NNe.- 


e. Building and contents estimated or subject to change. 
i. Estimated insured buildings and contents losses only. 
t Received too late for inclusion in computations. 
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Total Bidg. Total Bidg. 
Loss Fires/ Loss Fires/ 
City in No. Bidg. False 1,000 City in No. Bldg. False 1,000 
1,000's Alarms Fires Alarms Pop. 1,000's Alarms Fires Alarms Pop. 


CALIFORNIA (Continued) 


Redlands...... 153 369 56 
Redondo Beach 118 550 §=- 136 
Redwood City. 209 845 107 
Richmond.... 88 1,286 102 
Riverside 366d 780 177 
Sacramento... 1,023d 3,815 872 
Salinas....... 194d 424 128 
San Bernardino 373d 1,494 332 


Manchester... ... ee ed a 
Meriden 174 51 
Middletown... ... i any 
Milford 66 42 
New Britain... 913 134 118 
New Haven... 3,135 688 16 
New London. . 519 125 70 
Norwalk...... 799 242 32 
San Bruno... . 94 465 55 Norwich...... 336 45 
San Buenaventura 30 323 189 Stamford...... 872 63 
Ra Carine. 3 8 - see ie 777 Wee 
San Diego.... 963e 5,675 1,643 Torrington.... cee 

San Francisco.. ... 14,213 3,081 Wallingford. . 299 

San Gabriel... 183 535 77 Waterbury.... 1,273 2,285 

San Jose 986a 3,911 476 West Hartford. 112a 600 

San Leandro.. 135 1,013 182 West Haven... 44 546 

San LuisObispo 29 258 44 Wethersfield... ... 148 

San Mateo.... 346d 908 278 
San Rafael.... 103a 561 103 
Santa Ana.... 101d 1,754 283 
Santa Barbara. 224 1,042 224 
Santa Clara... 15ld 1,204 163 
Santa Cruz.... 53 394 80 
Santa Maria... 42 252 68 
Santa Monica. 236 1,778 416 
Santa Rosa.... 157d 355 141 
South Gate... 175d 568 242 
S.SanFrancisco... 745 72 
Stockton... .. 440a 2,485 
Sunnyvale..... 123 601 
Torrance...... 80 953 262 
ie |: ts ee 
West Covina. . 26d 383 
Westminster... ... Pla 
Whittier 15 361 98 


hee 
ans 


AKwrbNenNNN 
MONABRNAOLWOre 
~~ POoOYvrerrstrr., 
— —UONMNAAIANAA-: 


DELAWARE 
Wilmington... 636 1,355 


DISTRICT OF COLUMBIA 
Washington... 2,525 11,895 


FLORIDA 


Clearwater. ... 76 612 
Coral Gables. . 77d (931 
Daytona Beach 179b 508 
Fr. Lauderdale 133d 672 
Fort Myers.... 78 455 
Fort Pierce.... Qldt 705 
Gainesville.... 289 
Hialeah....... 870 
Hollywood. . . 491 
Jacksonville... 968 3,776 
Key West 80 197 
COLORADO Lakeland 508 
Aurora....... 60 660 Lake Worth... 14d 637 
Boulder....... 144 327 Miami........ 788 3,380 
Colorado Sprgs 67 755 Miami Beach. 284d 909 
Denver....... 1,750 6,764 North Miami. 42 768 
Englewood.... 90 344 N. Miami Bch. 9 570 
Fort Collins. . . 42 231 Orlando 385 1,117 
Greely........ 74d 249 Panama City.. 131 315 
Peano. .3...1. Be 219 Pensacola 274 648 
St. Petersburg. 85e 2,336 
CONNECTICUT Sarasota 173 522 
Bridgeport... 769a 2,359 Tallahassee... 570d 651 
Bristol........ 41d 545 160 5 e+ 
71d 312 116 West Palm Bch 437 602 
East Hartford. 5ld $43 107 : 
East Haven... 22a 357 24 ; GEORGIA 
ER done ae rt - 1,054 
Fairfield...... 592 895 147 ¢ js 532 
Greenwich.... 1,455¢ 1,138 214 y 7,633 
Hamden...... 86d 751 80 ; Augusta 983 
Hartford..... 543d 2,739 576 e Brunswick.... 233 


VPANNAPAREYYNYNYYNNNYAN 
C- PKR ANOWMUNUNOAKATDOOKDwWwrewo 


v. 
NUN MOOCRORADBDODOUN 


_ VRPPAOSOY VY ANPYVE NY N 


PS 

AN Or kK OW OC 
nt sR 500 Sad. bet 8 Ps ot BD 
BRRROYONNY: 


a. Estimated or subject to change. d. Building and contents only. 
b. Incomplete. e. Building and contents estimated or subject to change. 
t Received too late for inclusion in computations. 
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Total Bidg. 
Loss Fires/ 
City in No. Bidg. False 1,000 . 
1,000's Alarms Fires Alarms Pop. Fires Alarms Pop. 


GEORGIA (Continued) 


College Park.. 167 377 96 22 
Columbos:.. S51, 345. - 4S. 25 
Decatur....... 52 307 66 5 
East Point.... 224 506 181 75 

i Td - 2 Eg 6 
La Grange... 60 380 59 15 
Macon........ 653 948 571 114 
Marietta 35d = 440 140 60 
Roite:.:.....: Fs 557 223 50 
Savannah 690d 1,860 wie 274 
Valdosta...... 465 449 188 24 
Waycross 42 364 134 13 


Maywood 83 
Melrose Park. . 85 
185 

Morton Grove 70 
94 

North Chicago 102 
Oak Lawn.... 73 
Oak Park 183 
Park Forest... 38 
Park Ridge.... 23 
Pekin: : 32:3 333 108 
Peoria 442 
i 129 


KOM AYUUDRD: 
YA, AYeSEryvynss 
fbuUMAURK Ae 


Bh kc Ae eh OR 


~ 
~j 


nie. 
NeWOrPyYHMPDpaAwswy 


OY eOrnHIwoOnthADAW~I1O 


HAWAII Rockford. .... 601 

Mile. ise. SOF ; Rock Island. .. 211 

Honolulu 773 ; Skonte... 5.3 335 

eee: se Z 920 

rbana 87 

IDAHO Villa Park... 51 

Boise City.... 588d 875 108 ; Waukegan.... 373 

Idaho Falls... . 63d 365 193 . Wheaton...... 37 

Pocatello 208 346 114 k Wilmette 145 
Twin Falls. ... Ny ee pt na ; 


ye 0 tte 
onae 


= 
Wo) 
RPADAANOAKA: 


RAN th me 


YY 
wy 


INDIANA 


Anderson 
Bloomington. . 
Columbus..... 
East Chicago.. 
Elkhare:.. 2. :. 
Evansville... . 
Fort Wayne... 
Gary 
Hammond.... 
Indianapolis. . . 


ILLINOIS 


MOR... 2...0% 25 470 = 247 
Arlington Hts. 76 269 64 


pw 
wn 


Belleville 342 116 
Bellwood 138 81 
; 1,311 118 
Bloomington.. 72d 1,505 187 
Brookfield....  ... Ae nee 
Calumet City. . 33 681 56 
Champaign... 262 417 219 
Chicago 57,925 21,382 
Chicago Hts... 566 35 
Cicero 2,314 251 
Danville 920 97 
Decatir..: i: 951 439 
Des Plaines... 561 16 
DownersGrove ... Fe ae 
East St. Louis. 419 1,253 489 
214d 640 67 
Elmhurst..... 44d 213 71 
Elmwood Park 27a 579 27 
Evanston..... 84 1,573 429 
Evergreen Pk.. 23 594 91 
Freeport...... 56 883 93 
Galesburg.... 132 324-125 
Granite City. . is aed wa 
Harvey 25 623 97 
Highland Park 522 498 35 
Jacksonville. . 188 248 57 
Joliet... 613 2,632 273 
Kankakee..... 196 939 59 
Lombard...... 23 187 46 


NrROF- 


Lafayette 

La Porte 
Logansport. . . 
Marion 
Michigan City 


SMI WMOEOCRORAMDODOUN 


s 
5: 
2. 
A. 
% 
2. 
4. 
3. 
3. 
3. 
0. 
4 

1 

a 
5 


OCYRYRrADY. YRPYY. 
ANDY ADOCAN-: 


New Albany. . 
New Castle... 
Richmond... . 
South Bend... 


Terre Haute... 


AVN NVUNVMOVWWSUOVAYW SD RH AYw 
CRUNK RUVANWIUYNBDBDADUOKOOUDL 


Bot De LO? Aad: eh 8 oe Yoda? 

er KrPwoOntonnrv- 
pig mee wh ater MR gle oie 
DUSBANOBDO-: 


lOWA 


102 254 149 
Burlington. . . 300a 470 71 
Cedar Falls.... 70 415 78 
CedarRapids.. 359 1,056 361 
92 1,027 178 18 
Council Bluffs . 78 488 157 36 


Nah ee. 
Or KF wAY: 


a. Estimated or subject to change. e. Building and contents estimated or subject to change. 
d. Building and contents only. T Received too late for inclusion in computations. 





QuaRTERLY OF THE NFPA — Apri 1961 


Total 
Loss 


City in No. Bidg. 


1,000's Fires Alarms Pop. 


1OWA (Continued) 


Davenport.... 203 
Des Moines... 1,166 
Dubuque...... 115 
Fort Dodge... 738 
Iowa City 33 
Marshalltown. 28 
Mason City... 40 
Muscatine.... 221 
Ottumwa 171 
Sioux City.... 131 
Waterloo..... 139 


KANSAS 


Hutchinson. . . 
Kansas City... 
Lawrence 

Leavenworth. . 
Manhattan... . 
Prairie Village 


Wichita...... 


KENTUCKY 
Ashland 
Bowling Green 
Covington.... 
Lexington 
Louisville. .... 
Newport...... 
Owensboro. ... 
Paducah 


LOUISIANA 


Alexandria.... 476 147 
Baton Rouge. . 1,876 498 
Bogalusa...... 42 332-123 
Bossier City... 87 402 ~=130 
REN ceo bobs. Ur ot oy 5 
Houma....... 17la 101 41 
Lafayette 139 296 140 
Lake Charles. . ‘ by a 
Beeetee. nc ccs OT. | 280 
New Iberia....  ... ce . 
New Orleans... 2,137d 6,599 1,180 
Shreveport.... 890 1,923 711 


MAINE 

Auburn rok 575 192 
Augusta 419 132 
Bangor....... 715 294 
Lewiston..... 760 155 
Portland 174a 1,877 418 
South Portland 132 881 185 


A he Fe ke A 
NULCCBNRUWHENLO 


NRA He Om > we 
ANwWNIORR NE 


Total 
Loss 
City in 
1,000's 


MARYLAND 


Annapolis..... 109d 
Baltimore 4,491 
Baltimore Cry. 1,535f 
Cumberland. . . : 
Frederick 3 
Hagerstown... 387a 
Montgo’y Cty. 1,415 
Rockville 


MASSACHUSETTS 


Arlington..... 140d 
Attleboro 149a 


Beverly 
BOSTON. 5.6.5. 
Braintree 


Brookline..... 325e 
Cambridge.... 766d 
Chelsea 616 
Chicopee...... 505a 
Danvers 85 
57a 
Everett 871d 
Fall River 216 


Fitchburg..... 100ht 


Framingham... 
Gloucester.... 236a 
Haverhill 432d 
Holyoke 317 
Lawrence pia 
Leominster... . 21d 
Lexington.... 66d 


Alarms 


248 


15,995 


8,472 
427 
443 

2,937 
196 


1,250 
862 
718 
997 


20,976 


916 
2,450 
1,464 
5,075 
1,231 
1,040 

538 

669 
1,016 
1,531 
2,153 

818 
1,774 
1,265 
1,913 
1,442 

787 


Lowell...... 989dt 1,630 


EO 5) 5-9 
Malden....... 851 
Medford 282 
Melrose....... 192d 
Methuen...... 74 
84a 
Natick....... 464 
Needham..... 37b 
New Bedford.. 353a 
Newton...... 5l3a 
Northampton. 91d 


Peabody...... 389a 

Pittsfield... .. 76b 
647 

Revere........ 557 


eres 


Somerville.... 350 
Springfield.... 874a 
82 
Wakefield..... 122 
Waltham..... 343 


3,648 
1,710 
2,254 
736 
608 
686 
677 
636 
959 
1,921 
467 
769 
865 
981 
2,468 
1,272 


210et 993 
Saugus........ ef 


845 
2,335 
4,049 

850 

755 
1,311 


Bidg. 
Fires/ 
Bidg. False 1,000 
Fires Alarms Pop. 


114 
3,525 
1,852 

171 

267 
1,140 

87 


87 

55 
188 
185 
2,096 
73 
396 
564 
2,627 
100 
131 
78 

99 
143 
346 
114 


ne 
$912 So). Bh Sad Phat oe EPO PP A At 
AYNK AK OWHAWOrKrADAOC~! 


a 
ie 


173 
315 
515 
272 
102 
127 
490 
574 
130 
301 
42 
96 
92 
123 
114 
324 
561 
57 
100 
197 
361 
405 
64 
362 
134 
458 
764 
216 
75 
250 103 


oa 
oom 


wy 
aA co 


ALRHKAV PAW Wee S MAW Ds 
CO’ KNAW SD AAWHK WY HS 


a. Estimated or subject to change. 
b. Incomplete. 
d. Building and contents only. 


e. Building and contents estimated or subject to change. 
h. Estimated insured losses only. 
T Received too late for inclusion in computations. 
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Fire Recorp or Citizs, 1960 


Total > 
Loss Fires/ 
in No. Bldg. False 1,000 
1,000's Alarms Fires Alarms Pop. 


MASSACHUSETTS (Continued) 


Watertown.... $1. 1172 113 49 
Wellesley 48b 710 46 44 
Westfield 767 +=114 8 
W. Springfield. 265 491 44 
Weymouth.... 160 1,051 47 
Winthrop 4lb 547 9 

1,295 72 
Worcester..... 1,354a 6,015 766 


City 


OV PhD rth 
CWwU~IR Wow 


_ 


MICHIGAN 
Adtian.:. 5.3. 23 247 17 
Allen Park.... 86 171 0 
Ann Arbor.... 778 264 15 
Battle Creek... Te 33 OS 
Bay City...... 868 349 21 
Berkley 269 98 7 
Birmingham .. 414 101 13 
Dearborn 1,053: 226° 177 
18,257 5,558 3,846 
East Detroit... 671 121 15 
East Lansing. . 326 41 14 
Ferndale 381 91 51 
2,167 1,077 163 
Garden City... 178 55 52 
Grand Rapids. 1,410 275 57 
Hamtramck... 681 69 77 
Hazel Park... . 243 91 29 
Highland Park 850 181 115 
Holland 150 49 16 
Inkster....... 592 98 20 
Jackson 1,736 469 106 
Kalamazoo... . 1,098 180 39 
Lansing....... 31M Ht. TS 
Lincoln Park. . 596 146 47 
Lavodia.:....: 902 193 49 
Madison Hgts. 335 «159 11 
Midland 351 140 5 
Monroe....... 304 137 18 
Mt. Clemens. . 308 68 24 
Muskegon... . 694 147 83 
Oak Park 317 158 3 
Pontiac 1,939 348 229 
Port Huron... 581 188 8 
Roseville 1,035 226 8 
Royal Oak.... 1,019 203 118 
Saginaw Lee) ii 97 
St. Clair Shore. Lt. 207 10 
Southfield... .. 661 192 14 
Southgate... .. 346 55 8 
901 230 51 
Wyandotte.... 458 225 27 
Wyoming 422 88 18 
Ypsilanti 264 35 5 


PRUNE AVE NEVE AYYAVAENNWNONNEYLNE REYNE NYNYRAVYYEN 
NMORAOCKFATINUNNNWKNNOOCOMOVNANWUNOBMHAOCHAUBADAWOUOKUEKOYUN 


MINNESOTA 


AMIR se 35. 259 =—:114 4. 
Bloomington.. 107 334-143 2. 


1 
8 


a. Estimated or subject to change. 


No. 


City in 
1,000's Alarms 


Brooklyn Ctr. . tt 

142 
326 §=1,407 

458 

220 
Minneapolis .. 4,245 4,828 
Minnetonka... T/a 99 
Moorhead 32 186 
Richfield... ... 83 298 
Rochester 438 
Roseville 241 
Saint Cloud... 31 294 
St. Louis Park. 100 665 
St. Paul....... 1,406a 4,514 
S. Saint Paul. . 95 138 
Winona....... 310d 289 


MISSISSIPPI 
267 
Clarksdale. ... 6ld 257 
Columbus..... 2,759d 245 
Greenville....  ... cet 
Greenwood... 26 327 
Gulfport vr 494 
Hattiesburg... 1,202 
1,322 
397 
863 
aa 622 
Vicksburg... . 352 


MISSOURI 


Cape Girardeau 63 301 
Columbia 289 380 
Ferguson...... 13 200 
Picriseane fi aa 996 
Hannibal..... 114f 204 
Independence.. 56 569 
JeffersonCity.. 45d 315 
Joplin 96d 690 
Kansas City... 3,196 5,373 
Kirkwood.... 8 314 
Overland , 
St. Charles... es ia 
St. Joseph... .. se (EM 
Saint Louis... ba os 
Sedalia....... B: 332 
Springfield. . . 1,485 
Gaiseridiy City a 
Webster Groves 


MONTANA 
Billings....... 142d 


Great Falls.... 340 
Missoula...... 164d 386 


b. Incomplete. f. Building and contents incomplete. 


d. Building and contents only. 


Bidg. 


431 


Bidg. 
Fires/ 
1,000 


Fires Alarms Pop. 


158 


—e* . 
oo e 
Swiusve: 
YRNEYYOYYRRRrYOoOYr, 


os 
tY aoe a ° 
WONrAOAQDWYWY: 


30 


+ Received too Jate for inclusion in computations. 


ANWAYAUBNVWHOBWBONH- 


ye. Yun 
ROOF 


WSO ay., 
WUB@BANA: OW: 


PRY RY ENN SD 
* SCeEWmWaANnanNAOCO 


a. 
o- 


Pa. 
>N- 


15 
3.3 
5.8 


e. Building and contents estimated or subject to change. 
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Bidg. 

Fires/ 

False 1,000 
Alarms Pop. 


Total 


Bidg. 
Loss . 


Fires/ 
Bidg. False 1,000 


Fires 


City No. City 


No. Bldg. 
Alarms 


in 
1,000's Alarms Fires 


NEBRASKA 
Grand Island 
Hastings. . 


Lincoln. . 
Omaha... 


NEVADA 
Las Vegas.... 
Reno. . 


882 
266 
1,450 
2,529 


446d 
405a 


1,410 
1,361 


NEW HAMPSHIRE 


Concord. . . 
Manchester. . . 
Nashua. . 
Portsmouth. . 


NEW JERSEY 


Atlantic City. . 
Bayonne 
Belleville . 
Bergenfield.. . 
Bloomfield. . . 
Bridgeton. . . 
Camden....... 
Carteret. .... 
Clifton. . . 
Cranford...... 
East Orange... 
Edison ......<:.. 
Elizabeth. ... 
Englewood. ... 
Ewing 

Fair Lawn. . 
Fort Lee 
Garfield...... 
Hackensack. . 
Hillside 
Hoboken 
Irvington . 
Jersey City. . 
Kearney. . . 


Livingston. 
Lodi . 
Longbranch. . 
Lyndhurst. . . 
Maplewood. 
Middletown. . 
Montclair... 
Neptune... 
Newark...... 


New Brunswick 256d 


New Hanover . 
N. Bergen Twp. 
Nutley........ 
Orange... 
Paramus. ... 
Parsippany. . 


- 1,657 


467d 
694f 1,338 
201d = =709 
172 438 


490 


663 1,057 
; 1,057 
67d 551 
26at 141 
143 756 
109 244 
1,601d 2,143 
14 125 
9,174 964 
18 327 
228d 1,208 
402 627 
412d 1,206 

es 347 
Sat 268 
32a 200 
136 159 
488d 582 
71 339 
320 »=61,358 
220 898 
4,600 
244 550 
195 600 
18 372 
93a 133 
41 312 
127 728 
8,433 
672 


4,224 


411 930 
249 372 
115 776 

208 


95 

34 
437 
1,111 


215 
470 


182 
333 
203 


438 
168 
129 

73 
246 
132 
412 

14 
131 

42 


147 


48 
33 
57 
78 


49 
93 
206 
51 


Pees Se SNe ee eS 


PODW: CHOAKWBUADADRIAKVPIUAAYN>D 


ASN. 


ees 
hOON.: 


Paterson 
Pennsauken... 
Perth Amboy.. 
Plainfield 


Ridgewood... 


Rutherford... . 


Teaneck 
Trenton....... 
Union City.... 


Vineland...... 


W. New York. 
West Orange. . 
Woodbridge... 


NEW MEXICO 


, Alamogordo .. 


Albuquerque. . 
Carlsbad 
Clovis 
Farmington... 


Las Cruces.... 
Roswell...... 
Santa Fe 


NEW YORK 


Amsterdam ... 


Binghamton. . 


Bimira.......: 
Freeport 

Garden City... 

Glen Cove.... 
Gloversville. .. 
Hempstead... . 
Ithaca 
Jamestown.... 
Kenmore... ... 
Kingston... . 
Lackawanna. . 
Lindenhurst. . . 
Lockport 

Long Beach... 
Middletown.. . 
Mineola Slade 
Mount Vernon 485 
Newburgh.... 103 


2,410 


663 
373 
661 
320 
342 
914 
1,822 
1280 
693 
553 
427 


918 
590 


1,465 
484 
116 
329 
343 
176 
590 
231 


2,782 
290 
403 
892 

5,266 
454 
564 
349 
281 
289 
616 
351 
679 
268 
395 
647 


617 
263 
768 
431 


1,088 


240 
110 
196 

38 
65 
224 
349 
215 
246 
107 
169 


127 
126 


589 
173 
65 
122 
170 
54 
162 
85 


890 
97 
152 
213 
1,425 
62 
147 
117 
96 
79 
170 
93 
131 
46 
138 
102 
151 
111 
140 


Alarms Pop. 
234 


32 


PERYYLAYHRS 
> BNYRRROBAOL: 


Passaic... 523c 876 244 + 984 4.5 NewRochelle. 15la 908 


a. Estimated or subject to change. 


d. Building and contents only. 
c. Insured losses only. 


; f. Building and contents incomplete. 
+ Received too late forinclusion in computations. 





Fire Recorp or Citigs, 1960 


Bidg. 

ei 

in No. Bidg. False 1,000 City in No. Bidg. False 1,000 
1,000's Alarms Fires Alarms Pop. 1,000's Alarms Fires Alarms Pop. 


City 

NEW YORK (Continued) 
New YorkCity ... 94,135 27,607 16,326 
NiagaraFalls.. 244 1,610 259 153 
N. Tonawanda 52 507 56 22 
35a 266 72 24 
Oswego....... 90 307.—s «121 40 
Plattsburg.... 201 392-224 48 
PortChester...  98dt 221 38 Jo 
Poughkeepsie. ... aes a ned 
Rochester 804d 4,577 826 372 
RockvilleCtr.. 256¢ 127 35 8 
ROME... 055.<- Se 535. 77 
Schenectady... 163 1,036 266 128 
Syracuse SMa 2,553: 780 19 
Tonawanda... 34 297 93 20 
146d 1,202 446 27 
378 872 295 50 
Valley Stream. 37 220 80 20 
Watertown.... 84d 467——s 115 74 

White Plains.. 206f 958 251 64 
Yonkers 751d 2,604 378 222 1,416 58 
Portsmouth... 437 


NORTH CAROLINA Sandusky 731 66 


Asheville 41ld 805 81 90 Shaker Heights 521 450 
Burlington.... 125 689 92 29 South Euclid. . 738 146 
Charlotte 883t 3,650 1,184 Springfield... . 3,540 
146d 1,140 604 85 Steubenville. . . 578 
Fayetteville... 119 816 = 241 96 i 136 
Gastonia...... 159 506 = 213 59 2,867 
Goldsboro.... 22 1,184 241 37 012 
Greensboro.... 492d 1,680 587 679 
Greenville.... 188 369 =: 116 33 1,613 
High Point.... 376 1,059 450 49 "185 
Kinston 300 521-255 57 Youngstown. . 1,986 
Baleen.,...:-. me toe Sa Zanesville... 409 
Rocky Mount. 79 457 91 13 
Salisbury 37 305. 145 12 OKLAHOMA 
Wilmington... 171 653 325 
89d 431 = 236 64 304 18 
Winston Salem 817 1,775 393 415 122 


NORTH DAKOTA ; = < 
: 7 
Bismarck 29 a Be 922 288 
308 «168 Midwest City. 131 457 182 

54d 374 63 

Oklahoma City 1,039 6,885 1,239 
Ponca City.... 19 514s: 158 
68d 348 54 

Stillwater..... 28d 363 117 
4,201 1,111 


East Cleveland 487 63 
East Liverpool 406 112 
Elyria 350 «(169 
669 214 
675 120 
Garfield Hts. . . 206 76 
Hamilton 2,533 308 
Kettering 3. 28 
Lakewood.... 354 82 
1,430 93 

701 
806 140 


~ 


NAVE VAN AWWW eH 
CNR RUBWTCOAWON 


Mansfield ‘ ae ear 
Maple Heights 219 80 
717 148 
326 98 
625 202 
867 
946 144 


COUP ODAWAWAWA: AKULWAUU 


PY YNNARYOEWEN 


VNPYNSEY, YVEYREYVOYNAYWAN, 
WODODLPK OO: MPOWWWHKATYTMBMBMOrOOUW-: 


322 49 


1.3 
2.8 
5.9 
7.7 
5.2 
5.7 
8.3 
4.9 
5.1 
7.3 
0.6 
5.4 
2.8 
6.3 
7.6 
8.2 
3.5 


2 Sok PP SPA 
RHI Owr 


3,025 752 

Alliance 250 67 
Ashtabula. ... 2 197 
Barberton..... 405 114 
953-258 

Chillicothe. ... 719 88 
Cincinnati.... 1,384 6,835 2,134 
Cleveland 4,105 10,796 2,937 
Cleveland Hts. 113 1,029 200 
Columbos.....- .... 14,454 2,375 
Cuyahoga Falls 105b 529 144 
Dayton 33 «6 7;167 = 952 


. SASHVAYHYWADAYAONW 
* NONUBOCORNWRE ROW 


PERE YEYHA, 
'— SNH KRW DOW! - 


OREGON 

Corvallis...... 180 121 
644 362 

Medford 844 276 

Portland 5,270 2,145 
468 299 


YPEUMYAYVNYANN 
ACONAKYIWADSC AO 


a. Estimated or subject to change. f. Building and contents incomplete. 
b. Incomplete. . Building and contents, insured losses only. 
d. Building and contents only. Received too late for inclusion in computations. 
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Total 
Loss 


in 
1,000's 
PENNSYLVANIA 
Abington 
Aliquippa..... 


Allentown.... 
Altoona...... 


No. 
Alarms 


City 


380 
290 
613 
790 
54 
10 
Bethlehem... . 382 
DEstOl, 6.4. mi 
204 
256 
854 
220 


Cheltenham... 
Chester 
Easton........ 


- 
Harrisburg. .. . 809 
Haverford 
Hazleton...... 
Johnstown.... 
Kingston 
Lancaster 
Lebanon 
Lower Merion. 407 
McKeesport. . . 26 
Middletown.. . i, 
Millcreek 
Monroeville... ; 
Mt. Lebanon. 27 
New Castle... 431d 
New Kensing’n 51 
Norristown. . s 
Penn Hills. . . Bn ea 
Philadelphia. . 4,491 17,286 
Pittsburgh.... 2,413 5,833 
Pottstown.... 111 153 
Pottsville. 72d 168 
311 


188 
910 
105 
581 
167 
1,049 
533 


361 
601 
151 


a 148 
Scranton 521d 1,031 
Sharon........ 84d = 308 
Spfld-Dela. Co. 25 168 
Spfld-Mont.Co. 
State College. . 
Upr. Darby T.. 
a Moreland 
ashington... 85 
West Mifflin. .. Sa 
Wilkes-Barre. 879 
Wilkinsburg... 37 
Williamsport. . 


3 
635 


106 
259 
295 
670 
185 


192 391 


RHODE ISLAND 


Cranston..... 

E. Providence . 
Newport...... 
Pawtucket.... 
Providence... . 


401dt 1,878 
197 1,307 
84d 437 
322t 3,001 
1,231 11,860 


Bidg. 


Fires/ 
Bidg. False 1,000 
Fires Alarms Pop. 


119 
128 
296 
332 
22 
6 
152 
96 
100 
272 
86 
911 
3 
346 
40 
218 
59 
203 
100 
308 
147 


110 
158 
54 


4,336 
2,093 
53 
42 
142 
33 
291 
69 
35 
46 
212 
133 
175 
38 
180 


202 
133 
260 
314 
469 


a. Estimated or subject to change. 


13 
23 
50 
97 
0 
53 
10 
109 
19 
201 
1 
114 
1 
73 
47 
4 

2 


64 
30 
213 
574 


NOONAN 
COWwO oO~Ior 


ROANANA, 


» NROKWOON: WHEAULWDWDS: 


PRR Pp ae 


3. 
3. 
5. 
3. 
a 


Warwick 107a 
West Warwick 37 
Woonsocket... 202 


SOUTH CAROLINA 
Anderson 
Charleston... . 
Columbia 
Florence 
Greenville... . 
Rock Hill..... 
Spartanburg. . . 
Sumter 


SOUTH DAKOTA 
Aberdeen 19d 
Rapid City.... 1,169d 
Sioux Falls.... 82 


TENNESSEE 
Chattanooga. . 
Clarksville. . . 
Jackson 
Johnson City . 
Kingsport... .. 
Knoxville..... 
Memphis 
Morristown. 64a 
Nashville..... 1,00€d 
Oak Ridge.... 12 


TEXAS 


214 
403 
106 
238 
121 
450 


545d 
245 
234 
5,066 
226 
3,751 


146d 
19 
Amarillo...... 545d 
Arlington.... 105 
Austin; 42d 
Baytown...... 41 
Beaumont... . 350d 
Big Spring.... 164d 
Borger....... 55t 
Brownsville. . . 70d 
90d 
245d 
330a 
3,233d 
108g 
133d 
26la 
2,480 


Corpus Christi 
Corsicana..... 
Dallas 

Denison....... 


Fort Worth... 
Galveston.... 
Garland 
Grand Prairie . 
Halton City. .. 
Harlingen..... 
Houston 


llle 
106 
45d 
72d 
4,696e 
285e 
56 
Kingsville... . Le 
Laredo..... 69 


Alarms 


2,832 
468 
776 


1,283 
1,362 
449 
1,209 
477 
744 


232 
710 
572 


2,998 
489 
580 
323 

2,182 

7,535 
268 

3,675 
355 


1,162 
140 
1,528 
647 
2,346 
266 
1,377 
354 
286 
438 
217 
1,456 
864 
11,640 
508 
454 
2,728 
6,072 
1,168 
512 
586 
312 
446 
11,159 
618 
426 
685 


Bidg. 


Bidg. 
Fires / 
Faise 1,000 


Fires Alarms Pop. 


236 
113 
193 


425 
682 
175 
387 

81 
221 


100 
124 
179 


891 
200 
78 


PI EVI RY, 
Ww eownaooeov 


HP ROBYEVESENYYRYRNDEYWNE ENE 
PURE OMe ROW NK DAK WO ONY BR WA AW O 


a 


e. Building and contents estimated or subject to change. 


d. Building and contents only. g. Building and contents, insured losses only. 
Tt Received too late for inclusion in computations. 





a 
‘o 


Wwrawaoocw- 


5. 
4. 
3. 
; 

5. 
4. 
7. 
3. 


KHVPNOHRYAVADHANYYYWHYHMYHAAYHNEENS 
He ORK ROWONR HAH WOK ONRUEREWADYWLO 


a 


Total 
Loss 
No. 


in 
1,000's Alarms 


TEXAS (Continued) 
Longview..... 190 763 
417e 1,727 
Marshall 443 
McAllen 247 
Mesquite 452 
Midland 892 
Peas 2... 958 
323 
Pampa........ 255 
Paris 398 
Pasadena...... 267 
Port Arthur. .. 615 
San Angelo... . 553 
San Antonio... 6,595 


City 


Texarkana.... 
Texas City.... 


University Prk. 
Victoria 

WACO dss 
Wichita Falls . 
UTAH 


45 
Salt Lake City. 973 


VERMONT 
Burlington. ... 


VIRGINIA 
Alexandria.... 125d 
Arlington City 300 
Charlottesville 221d 
Danville 206 
Hampton 266 
Lynchburg.... 196 
Newport News 281 
Norfoik..,.... 1,175 
Petersburg.... 71 
Portsmouth... 399a 
445 
332d 
South Norfolk 139 
Staunton...... 


WASHINGTON 


Bellingham... 
Bremerton. . . es . 
Everett 825 
Longview..... 258 
Richland...... 342 
Seattle; 5.5... 5,652 
Spokane...... 2,459 
ve” eee 3,167 
Vancouver.... 41 408 
Walla Walla.. 284 488 


Fire Recorp or Cirttgs, 1960 


Bidg. 


False 


Bldg. Total 
Fires/ Loss 


1,000 City No. 


in 
Fires Alarms Pop. 1,000's Alarms Fires Alarms 


229 
654 
58 
98 
118 
231 
378 
116 
103 
127 
94 
203 
220 
1,410 
55 
120 
134 
230 
40 


434 


88 


347 
237 
122 
50 
1,063 
1,246 
1,084 
162 
74 


a. Estimated or subject to change. 


d. Building and contents only. 


18 
69 
19 

4 

0 
15 
41 
40 


WEST VIRGINIA 
Yakima....... 102d 564 256 15 
Charleston.... 456 1,092 218 
Clarksburg... . 20 213 4 
Fairmont 32d 828 140 1 
Huntington... 290 1,500 149 
Morgantown... 21d 177 1 
Parkersburg... 121d 379 42 
132 171 1 
1,916 47 


Nth Ah Le ys 
WMAWDOWH WIL 


WISCONSIN 
Appleton 599 
oS eer 414 
Eau Claire... . 567 
Fond Du Lac. . 296 
Green Bay.... 1,257 
Janesville... .. 919 
1,253 
849 
948 


 nadh adh ae abaya le: 1G ah sath ot 


CARYUUNROD: BNONONOUNNBROAHRY 


Manitowoc... 47 460 
Milwaukee.... 3,031 12,283 

99a 581 155 
Racigie; 3... . 174 = 2,403 202 
Sheboygan.... 120d 819 546 
S. Milwaukee. 87 132 51 
Superior 128 732 «189 
Wausau....... 36 540 197 
Wauwatosa. . 160 955 159 
West Allis... . 1,087 122 


WYOMING 


PPVr Shy =. 


PH RAVRENENELUSSSENSRS 
CONAYVOYAYVAHKHUAUYUWOUN 


a 


637.293 
Cheyenne 580 131 


FIRE LOSSES, 
CANADIAN CITIES 


ALBERTA 


Calgary....... 1,197 2,754 551 
Edmonton.... 678 1,934 649 
Jasper Place... 40 430 145 
Lethbridge.... 31 284 96 
Medicine Hat. 13 220 56 


BRITISH COLUMBIA 

Burnabay 497 1,051 149 

New Westmin'r 833d 646 220 
i 43 589-113 

Vancouver.... 5,334a 6,221 1,653 

Victoria 800 93 


MANITOBA 


Brandon 297 +=: 130 
East Kildonan. l6a 136 62 
St. Boniface... 66d 484 484 
Saint James... 216 329 74 
Saint Vital.... 168 61 
Winnipeg 3,575. 9 


PYLYRPOADHPOYNYNWY 
COROF OCONEE NNRUOWN 


\o 


VPYNAP MAW, 4 
SCONCONNOGO: & 


e. Building and contents estimated or subject to change. 
g. Building and contents, insured losses only. 
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Bidg. 

Fires/ 

False 1,000 
Alarms Pop. 


Bidg. 


Alarms Fires 


NEW BRUNSWICK 


Moncton...... 
Saint John.... 


NOVA SCOTIA 
Dartmouth.... 44g 375 16 2.0 
217 2 4.2 
2,011 167 15.3 
783 137: 53 


1,548 243 10.1 


24d 366 
201d 528 


25 0.8 


Belleville , OF 


Brantford..... 107 461 8 
Burlington.... 213 231 2 
Chatham..... 35d «183 8 
135d 432 41 


ONnKNY 
Ui @NwW 


Cornwall..... 
Eastview bate ioe 
Elliott Lake... 85 112 Z 
Etobicoke. ... 282 1,280 50 
Fort William... 240d 556 a 
RES oc ee 86 373 10 
GranthamTwp. ... aes ee =f 
Guelph 35d 540 4 
Hamilton 967d 2,510 47 
Kingston..... 66d 668 27 
Kitchener 619 575 8 
London 904d 1,181 48 
London Twp. . 17 88 ee oe 
Niagara Falls. 103 227 49 
North Bay.... 47 248 
Oshawa 115e 628 

699 3,030 
Peterborough.. 136d 696 
Port Arthur. . . 50 545 
St. Catharines 114d 496 
Sandwich E.T. t 81 
SandwichW.T. 148 334 
Sarnia........ 412d 439 
Sault Ste. Marie 80e 589 
ScarboroughT. 848d 1,466 
Stamford Twp. ... oe ee 
Stratford...... 232 232 1.3 


DAVY, 
D2AOnW: 


ete eee 
Awnrynrnuw:- 


ee te One 
CeOORNIUUNROAADN: 


a. Estimated or subject to change. 
d. Building and contents only. 


No. Bidg. 
Alarms Fires Alarms Pop. 


589 110 58 
Timmins 108 60 
Toronte..... 7,612 2,686 1,018 
Toronto Twp. . 480 183 14 
Trafalgar Twp. 149 19 
Westminster T. 19 46 Pa 
Windsor 657t 1,226 305 
York Twp..... 1,916 1,096 182 
York E. Twp. . 71 450 39 
YorkN.Twp.. 872 1,911 763 


QUEBEC 
Cap Madeleine. 31d 191 110 
Chicoutimi.... 117 215 138 
Drummondville 93 181 138 

264 259 185 
Badly bec. ORB: O56 -- 024 
Jacques Cartier 140 453 220 
Jonquiere 423 69 
Lachine....... 395 273 
La Salle 308 43 
Montreal..... 6,800 15,870 2,663 5,577 
Montreal Nord 175 442 66 59 
Outremont.... 111 240 44 24 

“3 + gee eet 752 
St. Hyacinthe. 81 166 100 54 
Saint Jean..... 111 52 15 143 
Saint Jerome.. 101 357 38 «©1110 
Saint Laurent. 236 100 32 22 
St; Michel... noes Fite vee site 
Shaw’gan Falls... CaN atts aes 
Sherbrooke.... 234d 823 60 174 
Thetford Mines 72 230 22 33 
Three Rivers.. 130a 448 228 108 
Valleyfield.... 92 191 30 31 


Sudbury 


ee poe SN A 
RUOUDWOUNOWON 


Westmount... 461 40 38 

SASKATCHEWAN 

Moose Jaw.... 30 342 42 36 

Prince Albert. . 89 313 29 16 
7. Lee 147 174 


Saskatoon 315d = 836 183 179 


e. Building and contents estimated or subject to change. 
g. Building and contents, insured losses only. 


+ Received too late for inclusion in computations. 


(Continued from page 426) 

Fire departments in 813 U.S. cities of 
more than 20,000 population answered 
1,150,857 alarms in 1960. The number 
of alarms in 84 Canadian cities was 
84,577. 


In the United States, 806 cities of over 
20,000 reported 121,147 false alarms in 
1960. This was 10.6 per cent of the total 
calls. It will be noted that these are 
“‘malicious false alarms,’’ not cases 


where smoke or steam, etc., was hon- 
estly mistaken for fire. The 12,870 false 
alarms reported by 77 Canadian cities 
were 15.0 per cent of the total calls. 


Fire departments have been very co- 
operative in furnishing fire loss figures. 
Most of the 78 nonreporting cities did 
not record their fire experience. A num- 
ber of loss figures are indicated in the 
Tables as preliminary estimates. 
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Index to Volume 54— Quarterly of the NFPA 


Note: References are to Volume Number and Page. The page numbers in the 


various issues are as follows: 


Pages 1-98: July 1960 
Pages 99-206: October 1960 


A 


A, B, C Dry Chemical Extinguishers. 
Manning. Q54:151-153 
Acetylene: 
Properties of. Q54:269 
Transmission Systems for. Q54:269-277 
Acoustical Tile, Combustible. See also Interior 
Finish, Fiberboard 
Fires Involving. Q54:57-62 
Act II — The Indirect Losses. 054:297-300 
Advertisers, Index to. Q54:98, 205, 278, 446 
Air-Conditioning Systems. See Ducts 
Aircraft Carrier Constellation Fire. By Asst. Chief 
J.T. Ward and Lieut. J. F. Casey. Q54:283-291 
Aircraft Crash-Fire-Worthiness. By George H. 
Tryon. Q54:219-226 
Aircraft, Magnesium Fires in. 
Aircraft Fires: 
Crash-Fire Investigation, Need for. 
Aircraft, Fires Involving: 
Andrews AFB, Md., Sept. 11, 1960. Q54:389 
Atlanta, Ga., May 23, 1960. Q54:381 
nr. Bethel, Me., June 27, 1960. Q54:387 
or. Bracketville, Tex., July 14, 1960. Q54:387 
Carswell AFB, Tex., Mar. 8, 1960. Q54:377 
nr. Cherry Point, N. C., Mar. 6, 1959. Q54:27 
Chicago, Ill., Nov. 24, 1959. Q54:28, 29 
Dallas, Tex., Sept. 14, 1960. Q54:389 
nr. Daufuskie Island, S. C., July 19, 1960. Q54:388 
or. East Andover, N. H., July 22, 1959. Q54:28 
nr. England AFB, La., Jan. 22, 1959. Q54:27 
Langley AFB, Va., Oct. 18, 1960. Q54:254 
Larson AFB, Wash., Dec. 15, 1960. Q54:385 
Lincoln AFB, Nebr., Apr. 15, 1960. Q54:379 
Little Rock, Ark., Mar. 31, 1960. Q54:377 
London, England, Jan. 7, 1960. Q54:222 
nr. Maywood, Ill., July 27, 1960. Q54:254 
McGuire AFB, N. J., June 7, 1960. Q54:388 
Montego Bay, Jamaica, Jan. 21, 1960. Q54:222 
New York, N. Y., May 9, 1960. Q54:380 
New York, N. Y., Sept. 14, 1960. Q54:220, 382 
New York, N. Y., Dec. 16, 1960. Q54:255 
Plattsburgh AFB, N. Y., Aug. 12, 1960. Q54:382 
Puget Sound, Wash., Feb. 11, 1960. Q54:253 
Ramey AFB, P. R., Feb. 1, 1960. Q54:251 
San Diego, Calif., Mar. 28, 1960. Q54:386 
Stratford, Conn., Apr. 23, 1960. Q54:379 
Toledo, Ohio, Oct. 29, 1960. Q54:254 
Walker AFB, N. M., Feb. 3, 1960. Q54:251, 376 
nr. Whidbey Island, Wash., May 11, 1959. Q54:28 
Q54:46 


By G. E. 


Q54:178 


Q54:219 


Aircraft Fuel Servicing, Committee on. 
Aircraft Hangar. See Hangars, Aircraft 
Air Foam: 
Chemical and Physical Properties of. Q54:135-181 
Testing of. Q54: 139-150 
Airports, Aircraft Accidents on. (54:220, 222-224, 
251-255, 375-377, 379-386, 389 
Air Supported Structures. 54:46 
Alarms Delayed: 
Central Station Delayed Notifying F. D. Q54:322 
Discoverers Attempted Rescue. Q54:242 
Janitor Called Owner, Not Fire Dept. Q54:337 
Observers Did Not Call Fire Dept. Q54:246 
Occupants Fought Fire, Delayed Alarm. Q54:)4, 23, 
317, 330, 336, 350, 353, 360 


Pages 207-278: January 1961 
Pages 279-446: April 1961 


Occupants Smelled Smoke, Did Not Call F. D. Q54: 
349 
Occupants Thought They Extinguished Fire, 
Not Call F. D. Q54:353 
Police Called Rather Than Fire Dept. Q54:23, 358 
Telephone Out of Order. Q54:16 
Alcohol, Fire Involving. Q54:114-119 
Alcohol-Resistant Foam. Q54:135-137, 139 
‘*All-Purpose” Extinguishers. Q54:151-153 
Aluminum Fabricating Plant Fire. See Melalwork- 
ing 
Ammonium Nitrate, Fires Involving. Q54:321, 372 
Amusement and Recreation Places. See also 
Bowling Alleys 
Louisville, Ky., Dec. 17, 1960. Q54:352 
Aniline Plant Fire. See Chemical Plants 
Ansul Chemical Company. Q54:154-157, 173 
Apartments, Fires Involving: 
Ashland, Ky., Feb. 14, 1959. Q54:22, 23 
Garden City, N. Y., Dec. 24, 1960. Q54:312 
Harrisonburg, Va., Feb. 22, 1960. Q54:245 
New York, N. Y., Dec. 16, 1960. Q54:256 
Omaha, Nebr., May 28, 1960. Q54:245 
Rochester, N. Y., Jan. 1, 1959, Q54:22, 23 
St. John’s, Nfld., December 16, 1959. Q54:23 
Wichita, Kans., Feb. 6, 1960. Q54:245 
Appliances, Electrical. See Electrical Appliances 
Architects, Responsibility for Fire Safety. Q54:363 
Argon, Liquid, Handling. Q54:63-70 
Armory, Fires in: 
Prescott, Ont., Jan. 23, 1960. Q54:315 
Vancouver, B. C., Mar. 18, 1960. Q54:351 
Arson. See Incendiary (Suspicious) Fires 
Art Collection, Lost in Fire. Q54:309 
Asphalt Coated Metal Roof Deck, Factor in Fire. 
Q54:62 
Asphalt Plant Fire. See Chemical Plants 
Asphalt Vapor Seal Contributed to Fire Spread. 
Q54:316, 337 
Assembly Occupancies, Sprinkler Performance in. 
Q54:83-84 
Atlantic Research Corp. Q54:406-421 
Atmospheric Conditions, Effects of after Nuclear 
Bomb Attack. Q54:109-110 
Atomic Bombs, Fire Effects of. 0Q54:103-113 
Attic and Roof Spaces, Undivided, Fires Spread in. 
Q54:308, 311-314, 347, 352, 358 
Automatic Fire Detection. See Detection 
**Automatic” Sprinkler Co. of Canada, Ltd. 
195 
Automatic Sprinklers. See Sprinklers 
Automobiles, Fires Involving. See also Buses, Trucks 
Salinas, Calif., Dec. 18, 1959. Q54:30 
West Brooklyn, Ill., Nov. 9, 1959. Q54:30 


Bakery Fire. See Food and Food Products 
Barges, Fires Involving. See Ships and Barges 
Barn, Fire Involving: 

Northampton, Mass., May 20, 1960. Q54:334 
Baseball Park. See Outdoor Public Assembly 
Benzene, Sulfonation of. Q54:74 
Board of Directors, Meetings of: 

Boston, Mass., June 27, 1960. Q54:43 

Montreal, P. Q., Canada, May 16, 1960. Q54:43 

New York, N. Y., Jan. 19, 1961. Q54:293 
Boats. See Ships and Barges 


Did 


Q54: 


437 
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Bombs, Nuclear, Fire Effects of. Q54:103-113 
Bowling Alley, Fire Involving: 
Lowell, Mass., June 25, 1960. Q54:343 
Breathing Apparatus Required by Fire Fighters. 
Q54:60, 116, 290 
Bromochlorodifluoromethane. Q54:173-177 
Bromotrifluoromethane. Q54:173-177 
Brush Fires. See Forest and Brush 
Bugbee, Percy. 054:211 
Building Densities, Fire Effects of Nuclear Bombs 
on. Q54:103-113 
Building Exits Code. 54:40, 46, 59, 78 
Buildings. See also Construction 
Fire Losses Classified, 1959. Q54:196-205 
Large Loss Fires, 1960. Q54:301-368 
Large Loss of Life in. Q54:7-26, 37-41, 235-250, 
263-267 
Buildings Being Razed, Fires Involving: 
New Haven, Conn., Aug. 29, 1961. Q54:324 
Buildings, Struck by Falling Aircraft. 
251-253, 255-257 
Buildings under Construction, Fires Involving: 
Calgary, Alta., Oct. 27, 1960. Q54:323 
Kelsey, Man., Jan. 30. 1960. Q54:343 
Bulk Plant (Flammable Liquid) Fires. 
leum Bulk Plants 
Burns, Skin, Effect of Thermal Energy from 
Nuclear Bombs. 054:110-L111 
Buses, Fires Involving. See also Automobiles, Trucks 
New Brunswick, N. J., Oct. 9, 1959. Q54:30-32 
nr. Phoenix, Ariz., June 8, 1959. Q54:30 
Bush, Loren S. Q54:2, 215 


Q54:28, 


See Petro- 


Cc 
Canadian Air Force, Royal. Q54:190 
Can Fabricating. See Metalworking (Steel Fabricating) 
Carbon Dioxide: 
Efficiency of, Comparative. 
Standard on. Q54:164 
Used During Fire. Q54:253 
Carbon Dioxide Extinguishment Tests. 
Cousins. Q54:164—172 
Canneries, Fires in, See Food 
Carbon Tetrachloride, Comparative Efficiency of. 
Q54:173-176 
Cardboard Used As Interior Finish, Fire Spread by. 
Q54:243 
Casey, J. F., Lieut. Q54:283 
Casualties. See Fatalities 
Causes, Fire. See also Specific Causes 
Estimates of Number of Fires by, 1959. 
200, 204 
Large Loss Building Fires, 1953-1960. Q54:303 
Large Loss of Life Dwelling Fires, 1959. Q54:11 
Large Loss of Life Dwelling Fires, 1960. Q54:239 
Cavanagh, Edward F. Q54:283 
Ceilings. See Acoustical Tile, Attic and Roof Spaces, 
Fiberboard, Wall, and Ceiling Concealed Spaces 
Ceilings, Spacing Sprinklers under. Q54:120-128 
Chadwick, Martin. 054:114-119 
Chemical and Physical Properties of Foam. By 
A. F. Ratzer. Q54:135-138 
Chemical Concentrates, Division of Baker Indus- 
tries, Inc. Q54:135-138 
Chemical Foams. Q54:135, 139 
Chemical Plants, Fires Involving: 
Aniline: 
Kingsport, Tenn., Oct. 4, 1960. Q54:264 
Asphalt: 
Waukegan, Ill., Mar. 3, 1960. Q54:339 
Dyes, Organic Chemicals: 
Buffalo, N. Y., Aug. 20, 1960. Q54:338 
Fertilizer: 
or. Bunkie, La., May 25, 1960. Q54:340 
Chemical Process Reactions, Controlling. 
72-76 


Q54:173-176 


By E. W. 


Q54:199- 


Q54: 
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Chemical Reaction, Explosion by. Q54:264 
Chemicals and Explosives, Committee on. 54:45 
Children: 
Loss of Life in Fires. Q54:10-23, 238-245, 265 
Playing with Matches, Fires Caused by. 54:241, 
326 
Unattended, Fire Problem of. Q54:9-10, 16, 18, 20, 
240, 241, 244 
Children’s Program on Fire Safety, TV. Q54:79 
Chimneys or Flues, Fires Caused by. 54:11, 13, 
18, 244, 251 
Chlorobromomethane, Comparative Efficiency of. 
Q54:173-176 
Churches, Fires Involving: 
Gainesville, Ga., Feb. 12, 1960. Q54:312 
Mulgrave, N.S., May 6, 1960. Q54:360 
New York, N. Y., Dec. 16, 1960. Q54:256 
Philadelphia, Pa., Mar. 10, 1960. Q54:317 
Rochester, N. Y., Jan. 23, 1960. Q54:314 
Sumter, S. C., June 10, 1960. Q54:336 
Waterbury, Conn., Sept. 7, 1960. Q54:343 
Cigarette Lighter, Fire Caused by. Q54:12 
Cincinnati, University of. Q54:174 
Cities, Fire Record of, 1960. Q54:426-436 
City Planning, Nuclear Attack Influence on. Q54: 
113 
Civil Defense, U.S. Q54:103-113 
Cleveland, Ohio, Cryogenic Container Disaster. 
Oct. 20, 1944. Q54:71 
Closet, Dwelling, Fires Originating in. Q54:10, 18 
Cloth Coating Plants. See Teztiles, Textile Product 
Plants 
Club, Country, Fire Involving: 
Greenwich, Conn., Sept. 5, 1960. Q54:332 
Clubs, Night, Fires Involving: 
Cleveland, Ohio, Sept. 13, 1960. Q54:315, 353 
or. Las Vegas, Nev., June 17, 1960. Q54:347 
Coal Stoves, Fires Caused by. Q54:11, 12, 14, 16 
Colleges and Universities. See Dormitories, Fraternity 
Houses, Laboratories 
Combustible Metal Fires, Dry Powder Extinguish- 
ing Agents for. Q54:154—157 
Compressed Gas Association. Q54:67 
Compressed Gas Extinguisher, New. Q54:173-177 
Compressor, Centrifugal, Explosion in. Q54:41 
Concealed Spaces, Factor in Fire Spread. See Wall 
and Ceiling Concealed Spaces 
Concentrates, Foam: 
Chemical and Physical Properties. Q54:134-138 
Testing of. Q54:139-150 
Conflagrations: 
Derry, N. H., May 6, 1960. Q54:340 
Newark, N. J., Apr. 15, 1960. Q54:361 
Constellation, Aircraft Carrier, Fire of, Dec. 19, 
1960, Brooklyn, N. Y. Q54:283-291 
Construction: 
Combustible, Factor in Exposure Fire. Q54:306 
Factors Influencing Fire Spread. Q54:365 
Containers, Cryogenic Fluid. Q54:63-70 
Contents, Factors Influencing Fire Spread in 
Large Loss Fires. Q54:366. See also Separately 
Listed Matervals 
Contents Hazard Too Severe for Effective Sprinkler 
Performance. Q54:97 
Controlling Chemical Process Reactions. By 
W. H. Doyle. Q54:72-76 
Cooking Equipment. See Healing and Cooking 
Equipment 
Cotton Storage Fires. See Warehouses, Cotton 
Courtyards, Shopping Malls. Q54:129-134 
Cousins, E. W. Q54:164-172 
Crash Fires, Aircraft. See Aircraft Fires 
Creosoted Wood, Involved in Fires. Q54:374. 422 
Crowds, Handicap During Fire Fighting Opera- 
tions. Q54:361 
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Cryogenic Container Caused °44 Catastrophe. 
Q54:71 

Cryogenic Fluids, Handling. Q54:63-70 

Cutting and Welding. See Welding and Cutting 


D 


Delayed Detection. See Detection, Delayed 
Deluge Sprinkler System, Foam-Water in TCA 
Hangar. Q54:187-195 
Department Stores, Hazards of. 054:131 
Detection, Delayed, Factor in Fire Experience. 
Q54:8-10, 12, 14, 16-20, 60, 116, 236, 239-246, 
265, 328, 333, 335-337, 340-345, 350, 351, 353, 
355, 358 
Detection System, Fire, Automatic 
Delay in Notification. Q54:322, 347 
Fires Reported by. Q54:319, 346, 348, 355 
Detention Homes. See Prisons 
Dibromodifluoromethane. Q54:173-177 
Dibromotetrafluoroethane. Q54:173-177 
Dip Tanks, Fire Started at. Q54:318 
Distillation, Chemical. Q54:72-73 
Distributor Nozzles, Used in Fire. 
Doors, Fire: 
Blocked Open During Fire. Q54:331 
Open During Fire. Q54:311 
Testing. Q54:52 
Dormitories, Detention. See Prisons 
Dormitories, Fires Involving: 
Syracuse, N. Y., Jan. 6, 1959. Q54:25 
Doyle, W. H. Q54:72-76 
Drainage, Foam Measurements, Test Procedures. 
Q54:141 
Drainage System, Fire in. Q54:253 
Drills, Evacuation, Industrial Plants. 54:56 
Drills, Exit, Used Effectively During Fire. Q54:350 
Dry Chemical Extinguishers, Multi-Purpose for 
Class A, B & C Fires. Q54:151-153 
Dry Chemicals: 
Extinguishing Efficiency, 
176 
Foam Compatible. Q54:160 
Industrial Fire Dept., Use of. Q54:50, 53 
Navy Research on, Recent. Q54:158-163 
Potassium Bicarbonate. Q54:158-163 
Dryers, Clothes: 
Fires Caused by. Q54:241 
Dry Pipe Sprinklers Ineffective. 54:97 
Dry Powder Extinguishing Agents, Special. Q54: 
154-157 
Ducts, Cooking Range, Factor in Fire] Spread. 
Q54:317 
Ducts, Heating and Ventilating, Factor in Fire 
Spread. Q54:314, 316, 337, 344 
Ducts, Hot Air, Fire Caused by. Q54:12 
du Pont, E. I., de Nemours & Co. Q54:173 
Dust Explosion Hazards, NFPA Committee on. 
Q54:46 
Dust Explosions. See Explosions 
Dust on Structural Members, Spread Fire. 
329, 330, 331, 334, 359 
Dwellings, Fire Involving: 
Appleton, Wis., Oct. 14, 1960. Q54:243 
Ashland, Maine, Jan. 20, 1959. Q54:12, 13 
Ashland, Mass., Nov. 10, 1960. Q54:244 
Barrow, Alaska, Apr. 28, 1959. Q54:16, 17 
Batoche, Sask., March 5, 1959. Q54:14 
Bauline, Nfld., July 19, 1959. Q54:20 
Bay Shore, N. Y., May 1, 1960. Q54:241 
Bend, Oreg., Feb. 14, 1960. Q54:240 
Boswell, Okla., Jan. 8, 1959. Q54:12 
Brandon, Minn., Jan. 7, 1959. Q54:12 
Buffalo, N. Y., Oct. 12, 1960. Q54:242 
Clear Lake Shores, Tex., Jan. 19, 1959. Q54:12 


Q54:288 


Comparative. Q54:173, 


Q54: 


Cleveland, Miss., Nov. 7, 1960. Q54:243 
Cross Hill, S. C., Mar. 15, 1959. Q54:15, 16 
Crystal City, Tex., Feb. 21, 1959. Q54:13 
Danieltown, Va., March 29, 1959. Q54:16 
Detroit, Mich., June 14, 1959. Q54:18 
‘Easton, Maine, Mar. 13, 1959. Q54:14 
Elmira, N. Y., July 11, 1959. Q54:18 
nr. Evansville, Ind., Mar. 4, 1960, Q54:241 
Fillmore, Calif., Mar. 2, 1960. Q54:241 
Flint, Mich., Mar. 7, 1959. Q54:14 
Havre Boucher, N.S., July 18, 1959. 
Hill City, Ga., Apr. 25, 1959. Q54:16 
Jenkinsville, N. Y., Nov. 10, 1959 
Lafayette, Calif., July 4, 1960. Q54:309 
Lincoln Heights, Ohio, Jan. 11, 1959. Q54:12 
Monneault’s Mills, N. B., Nov. 22, 1960. Q54:244 
Mt. Clemens, Mich., July 13, 1959. Q54:6, 19 
New Orleans, La., Dec. 15, 1960. Q54:244 
Noyan, P. Q., Dee. 29, 1960. Q54:244 
Ottumwa, Iowa, Oct., 31, 1959. Q54:20, 21 
Parkersburg, W. Va., Oct. 25, 1960. Q54:243 
Philadelphia, Pa., Mar. 15, 1959. Q54:14 
Pilesgrove Twp., N. J., Nov. 6, 1960. Q54:243 
Queen Charlotte Islands, B. C., June 27, 1959. Q54: 
18 

Richmond, Calif., July 10, 1960. Q54:241 
Roddickton, Nfld., Apr. 30, 1959. Q54:17, 18 
nr. South Bend, Ind., Feb. 14, 1959. Q54:13 
Superior, Wis., Mar. 16, 1959. Q54:16 
or. Thompson Falls, Mont., Jan. 9, 1960. Q54:239 
or. Trussville, Ala., Feb. 25, 1960. Q54:240 
Tuckers Corner, N. Y., Feb. 12, 1960. Q54:239 
Vincennes, Ind., Jan. 1, 1959. Q54:11, 12 
Wicomoco, Md., Dec. 2, 1960. Q54:244 
Winstonville, Miss., Jan. 5, 1959. Q54:12 

Dye Manufacturing. See Chemical Plants 


E 


Educational Occupancies, Sprinkler Performance 
in. Q54:84. See also Separately Listed Occupancies 
Educators, Responsibility for Fire Safety. Q54:363 
Electrical Fires. See also Causes, Fire 
Equipment, Fires Caused by. 54:11, 316, 317 
Wiring, Fires Caused by. Q54:11, 19, 38, 239, 268, 
297-300, 305, 311, 334, 336, 343 
Electrical Plant Fires. See Metalworkers 
Electric Generating Plant Fires: 

Ridgefield, N. J., Feb. 7, 1960. Q54:339 
Electronic Computer, Lost in Fire. Q54:309 
Elevators, Grain, Explosions. 0Q54:263 
Elevator Shafts. See also Openings 

Fire Originated in. Q54:24 
Engineers, Responsibility for Fire Safety. Q54:363 
Escapes, Fire: 

Not Accessible. Q54:246, 247 

Not Provided. Q54:247 
Exhibition Hall: 

Springfield, Mo., Sept. 7, 1960. Q54:355 
Exits: . 

Inadequate, Cause of Casualties. Q54:9, 10, 17, 20, 

22, 24, 25, 38-40, 183-186, 242, 244, 246 
Locked, Cause of Casualties. Q54:23, 39, 40 
Shopping Malls, Problems cf. Q54:129-134 
Exits, Shopping Malls, Problems of. 54:129-134 
Expansion Rates, Foam. 054:135-150 
Explosions: 
Chemical Reaction. Q54:264 
Compression, Centrifugal. Q54:41 
Dust, Flour. Q54:320 
Dust, Grain. Q54:263 
Dust, Plastic. Q54:264 
Explosives in Parked Truck. Q54:33 
Fatal: Q54:11-13, 16, 17, 20, 23, 33, 41, 71, 243, 253, 
263-265, 267, 305, 320, 323, 338 

Fire Gas. Q54:12, 40, 119, 307, 346, 349 

Flammable Liquid. 54:17, 33, 41, 251, 256, 264, 
265, 318, 340 


Q54:19 
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Gas. Q54:11, 12, 23, 33, 40, 71, 243, 265, 267, 305, 
322, 323, 339 

Nuclear. Q34:103-113 

Rocket. Q54:253 

Sprinkler Systems Damaged by. Q54:97, 320, 338 

Stoves, Coal. Q51:12, 16 

Stoves, Gas-Fired. Q54:23 

Stoves, Oil-Fired. Q54:16, 23 

Stoves, Wood. Q54:20 
Exposure. See also Outdoor Fire, Spread into Building 

Fires Caused by. Q54:307 

Fire Overpowered Sprinklers. 
Extinguishers: 

Compressed Gas Type. Q54:173-177 

Dry Chemical, A, B, C. Q54:151-153 

Empty at Time of Fire. Q54:336 

Hydrostatic Testing of. Q54:52 

Standard on. Q54:151 

Tests for. Q54:151-153 

Training Personnel in Use of. Q54:54 
Extinguishing Agent Developments. Q5 
Extinguishing Agents, Toxicity of. (54:1 


Q54:97 


4:135-181 
74-176 


F 


Factory Mutual Engineering Division Tests: 
Spacing Automatic Sprinklers. Q54:120-128 
Carbon Dioxide Extinguishmenct. Q54:164-172 

Fallout, Radioactive, from Nuclear Bombs. 

103-113 

False Fronts, Hazard of in Buildings. 

Fatalities: 

Explosions Caused Loss of Life. Q54:12, 13, 16, 17, 
20, 23, 28, 33, 36, 41, 114-119, 305, 370 

Firemen. Q54:38, 42, 114-119, 350, 352, 356 

Occupants Locked in Prison. Q54:38, 39 

Public Education Problems. Q54:79-80 

Trapped in Aircraft. Q54:27-28, 251-259, 375-390 

Trapped in Building by Fire. Q54:9-25, 38, 183-186, 
236-248, 331, 352, 356, 422 

Trapped in Mine Fire. Q54:42 

Trapped in Railroad Fire. Q54:261 

Trapped in Ship Fires. Q54:33, 259-261, 283-291, 
373, 374 

Trapped in Vehicle Fire. Q54:30, 32 

Fertilizer, Ammonium Nitrate. See Ammonium 
@ Nitrate Fertilizer Plant Fire. See Chemical Plants 

Fiberboard, Combustible. See also Interior Finish 
Fire Spread by. Q54:18, 20, 23, 25, 38, 57, 240, 243, 

330 
Fiberboard Fire in Modern School. By Lawrence R. 
Woltz. Q54:57-62 

Fireboat, Used at Fire. Q54:114—119, 283-291, 422 

Firebreaks, Limitations of in Nuclear Bomb At- 

tack. Q54:112 
Fire Department, Junior, Hamilton, Ont. Q54:79 
Fire Effects of Big Nuclear Bombs. By Frank 
McNea. Q54:103-113 

Fire Fighting, Hazards Following Nuclear Bomb 
Attack. Q54:103-113 

Fire Gas Explosion. Q54:12, 40, 119, 307, 346, 349 

Fire Hazards in the Shopping Mall. By John C. 
Thornton. Q54:129-134 

Fire Protection Developments in 1960. By Percy 
Bugbee. Q54:211 

Fire Protection Officials, Responsibility for Fire 
Safety. Q54:363 

Fire Protection Problems of the Future. 

Fire Record of Cities, 1960. Q54:426-436 

Fire Resistive Buildings, Effect of in Nuclear Bomb 

Attack. Q54:122 

Fire Storm, Nuclear Bomb Hazard of. Q54:111-112 

Fires and Fire Losses Classified, 1959. 54:196-205 

Fireworks, Cause of Fire. 054:309 

Flammable Liquids: See also Bulk Plant (Flammable 

Liquid) Fires and Refinery (Petroleum) Fires 
Explosions. See Explosions 


Q54: 


Q54:131 


Q54:217 
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Extinguishing Agents for Use on. Q54:135-150, 154- 

157, 158-163 

Fires Caused by or Involving. Q54:9-12, 20, 30, 32, 

33, 41, 42, 114-119, 245, 251, 259, 264, 265, 285, 

316, 318, 319, 325, 328, 338, 343, 348, 357, 372, 424 

Tanks, Inadequate Vents on. Q54:325 
Flour Mill Fire. See Food 
Flue or Chimney Fires. 
Foam: 

Chemical and Physical Properties of. Q54:135-138 

Testing of. Q54:139-150 

Used During Fires. Q54:251, 253, 255, 256 
Foam-Compatible Dry Chemical. 54:158-160 
Foamed Plastics, Fires Involving. Q54:306 
Foam, Industrial Fire Dept. Use of. Q54:50, 53 
Foam Liquid Concentrates: 

Chemical and Physical Properties. 

Testing of. Q54:139-150 

Storage in Foam Water Sprinkler System. Q54:192 
Foam Rubber, Fires Involving. Q54:39-40 
Foam-Water Sprinklers, in TCA Hangar. 

187-195 
Fog, Effect on Radiation, Nuclear Bomb. 

109-110 
Food and Food Products Plant, Fires Involving: 

Bakery: 

Edmonton, Alta., Mar. 1, 1960. Q54:345 

Canneries: 

New Sharon, Me., Nov. 12, 1960. Q54:337 

Port Graham, Alaska, Mar. 3, 1960. Q54:345 

Flour and Feed Mill: 

Port Colborne, Ont., Oct. 7, 1960. Q54:320 

Potato Chip Plant: 

Fall River, Mass., Sept. 16, 1960. Q54:346 
Food Storage Fires. See Warehouse, Food 
Forest and Brush Fire: 

Napa, Calif., Oct. 15, 1960. Q54:373 
Forests, Fire Effects of Nuclear Bombs on. 

103-113 
Frangible Disc, Cryogenic Containers. 
Fraternity House: 

Stanford, Calif., Aug. 23, 1960. Q54:341 
Frozen Sprinkler Systems. 54:96 
Furnace Rooms, Ineffectively Cut Off. 

317 
Fyr-Fyter Company. 


Q54:11, 13, 18, 25, 317 


Q54:135-181 


Q54: 


Q54: 


Q54: 


Q54:64 


Q54:316, 


Q54:154-157 


G 


G-1 Powder. Q54:154-157 
Gas. See also Torches, Culling and Welding 
Acetylene Transmission Systems. Q54:269-277 
Explosions. See Explosions 
Medical, Nonflammable. Q54:68 
Gas, Fires Caused by or Involving: 
Jets Open, Incendiary Fire Suspected. Q54:12 
Liquified Petroleum: 
East Chicago, Ind., Mar. 3, 1960. Q54:306 
Fort Devens, Mass., July 15, 1960. Q54:227 
Merrill, Wis., July 18, 1960. Q54:265 
Liquified Petroleum in Tank Car. 54:35, 372 
Liquified Petroleum in Tank Truck. Q54:33 
Main Damaged, Responsible for Explosion. 54:11 
Miscellaneous Fires. Q54:10-13, 23, 33, 35, 322, 323, 
339, 372 
Natural Gas Fires: 
Windsor, Ont., Oct. 25, 1960. Q54:267 
Gas Holder, Cryogenic, Failure of. Q54:71 
Gasoline. See Flammable Liquids and Stores 
Gas Plant: 
Cleveland, Ohio, Oct. 20, 1944. Q54:71 
Glasgow Whisky Warehouse Explosion. 
119 
Good Business — This. 
Grandstand: 
Memphis, Tenn., Apr. 17, 1960. Q54:369 
Guatemala Mental Hospital Fire. 054:183-180 


Q54:114- 


Q54:49-56 
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H 


Halls, Dwelling, Fires Originating in. Q54:10 
Halogenated Extinguishing Agents. Q54:173-177 
Hamburg, Germany, 1943 Fires in During War. 
Q54:112 
Hamilton, Ont., Fire Prevention Program. Q54: 
77-80 
Handling Cryogenic Fluids. 
63-70 
Hangar (Aircraft) Fires. Q54:251 
Hangar, Aircraft, Foam Water Sprinklers in. 
Q54:187-195 
Hangar, Aircraft, NFPA Standard on. Q54:190 
Hangar, Aircraft, TCA, Foam Water Deluge Sprin- 
klers in. Q54:187-195 
Hat Factory Fires. See Teztiles 
Heater, Oil Fired, Defective Control Cause of Fire. 
Q54:337 
Heaters, Wood, Cause of Fire. Q54:243 
Heating and Cooking Equipment, Fires Caused 
by. Q54:11-14, 16, 20, 23, 38, 337 
Heights and Areas, NFPA Committee on. Q54:46 
Helicopter, Fires Involving. See Aircraft, Fires In- 
volving 
Helicopter, Rescues by. See Rescues Accomplished by 
Helium, Liquid, Handling. 054:63-70 
High Piled Stock. See Storage, Improper, Influencing 
Fire Spread 
Hospital, Liquid Oxygen, Storage of. 
Hospitals, Fires Involving: 
Guatemala City, Guatemala, July 14, 1960. 
183-186 
Port Arthur, Tex., Dec. 31, 1960. Q54:357 
Hospital, Mental, Disaster at Guatemala City. 
Q54:183-186 
Hospitals, NFPA Committee on. 
Hotels, Fires Involving: 
Atlantic Beach, N. Y., Mar. 14, 1960. Q54:333 
Atlantic City, N. J., Mar. 23, 1960. Q54:306 
Bristol, R.1., July 10, 1960. Q54:246 
Ellenville, N. Y., June 7, 1960. Q54:347 
Eugene, Oreg., Mar. 2, 1960. Q54:358 
Hazleton, Pa., Mar. 5, 1959. Q54:23, 24 
Lima, Ohio, Dec. 20, 1959. Q54:23 
Omaha, Nebr., Feb. 23, 1960. Q54:246 
Williamson, W. Va., Oct. 9, 1960. Q54:317 
Hotels, Hazard of. Q54:131 
Housekeeping, Poor, Contributed to Fire Loss. 
Q54:305 
Humidity, Effect on Radiation Nuclear Bomb. 
Q54:109-110 
Hydraulic Oil Ignited Causing Fire. Q54:340 
Hydrogen, Liquid, Handling. Q54:63-70 


I 
Idle or Vacant Property: 
Newark, N. J., Apr. 15, 1960. Q54:361 

Incendiary (Suspicious) Fires. Q*‘4:11, 12, 18, 60, 
244, 246, 334, 341, 343, 345, 350, 355, 358, 359, 361 

Indirect Fire Losses. Q54:297-300 

Industrial Fire Safety Program, Procter and 
Gamble Co. Q54:49-56 

Industrial Occupancies, Sprinkler Performance 
im. Q54:86-94 

Industrial Plants. See Specific Occupancy such as 
Metalworkers, Textile Working, Woodworking, etc. 

Industrial Truck, Operation of Resulted in Fire. 
Q54:285, 320 

Institutional Occupancies, Sprinkler Performance 
im. Q54:84 

Institutional Properties. 
Homes, Prisons, etc. 

Insulation, Combustible, Factor in Fire Spread. 
Q54: 25, 306, 323, 337, 359 

Insulation, Cryogenic Containers. Q54:64-65 

Insurance Agents, Responsibility for Fire Safety. 
Q54:364 


By R. M. Neary. Q54: 


Q54:68 


Q54: 


Q54:46 


See Mental, Nursing 
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Interior Finish, Combustible. See also Acoustical 
Ceiling Tile, Cardboard, Fiberboard, and Plywood 
Fatal dwelling fires spread by. Q54:240, 241. 243 
Type Not Identified, Factor in Fire Spread. Q54:9, 
10, 353 
International Acetylene Association, Report of 
Chemical Acetylene Transmission Com- 
mittee. Q54:269 
Interpretations, NFPA Standards. Q54:47 
Interstate Commerce Commission, Cryogenic 
Fluid Container Specifications. Q54:64-65 
Intoxicated Individuals, Fires Involving. Q54:9, 16 
Intumescent Powder Extinguishers. 54:151-153 
Ivorydale, Ohio, Procter and Gamble Co. Plant, 
Fire Prevention Program. Q54:49-56 


J 


Joisted Ceilings, Spacing Sprinklers under. 
Q54:120-128 

Jones, Clark F. Q54:227 

Journal Box, Railroad, Cause of Fire. 


Junior Fire Department, Hamilton, Ont. 


K 


Keeping People Fire Conscious. By F.S. Staunton. 
Q54:77-80 

Keith, Jas. P., and Associates. Q54:195 

Kerosene, Fires Caused by. 54:11, 12, 20 

Kettering Laboratory, University of Cincinnati. 
Q54:174 

Kitchen, Dwellings, Fires Originating in. 54:10 


Q54:34 
Q54:79 


L 


Laboratories, General, Fires Involving: 
Narragansett, R. 1., Jan. 6, 1959 Q54:297-300 
East Chicago, Ind., Mar. 3, 1960. Q54:306 
Robins Air Force Base, Ga., Dec. 7, 1960. Q54:340 

Laboratory, Private, Damaged in Fire. Q54:308 

Ladders, Aerial Collapse at Fire. Q54:317 

Lamp, Kerosene, Fire Caused by. Q54:11 

Large Loss Fires of 1960. Q54:301-405 

Large Loss of Life Fires of 1959. Q54:6-42 

Large Loss of Life Fires of 1960. Q54:233 

Laws, Fire, Keeping People Conscious of. Q54:77- 

80 

Leather, Leather Products Plant, Fire Involving: 
Shoes: 

Derry, N. H., May 6, 1961. 

Library, Private, Lost in Fire. 

309, 316 

Lift Trucks. See Industrial Trucks 

Lightning Caused Fire. Q54:319, 347 

Linde LC-3 Container, Cryogenic Fluids. Q54:64- 

65 
Liquefied Gas, Cryogenic. Q54:63-71 
Liquid Argon, Handling. 054:63-70 
Liquid Helium, Handling. Q54:63-70 
Liquid Hydrogen, Handling. Q54:63-70 
Liquid Methane, Handling. Q54:63 
Liquid Nitrogen, Handling. Q54:63-70 
Liquid Oxygen, Handling. Q54:63-70 
Lithium Fires, Use of Dry Powders on. 
156 

Lith-X, Dry Powder Extinguishing Agent. Q54:156 

Living Rooms, Dwellings, Fires Originating in. 
Q54:10 

LP-Gas Tank Truck Fire at Fort Devens. 
F. Jones. Q54:227 

Lumberyards, Fires Involving: 
Louisville, Ky., Mar. 13, 1960. Q54:307 
Vancouver, B. C., July 3, 1960 Q54:360 


M 
Trimethoxyboroxine 


Q54:340 
Q54:297-300, 308, 


Q54:155- 


By Clark 


Magnesium Fires, for. 


Q54:178-181 
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Magnesium Fires, Use of Dry Powders on. Q54:153, 
155 
Maintenance of Sprinklers Inadequate. 54:97 
Malls, Shopping, Fire Hazards of. Q54:129-134 
Manning, G. E. Q54:151-153 
Matches. See Smoking, Matches 
MeNea, Frank. 054:103-113 
Mearl Corporation, The. 054:139-150 
Mechanical Foam: 
Chemical and Physical Properties. 
Testing of. Q54:139-150 
Medical Gases, Nonflammable. 0Q54:68 
Mental Institutions, Fires Involving: 
Central Islip, N. Y., Oct. 24, 1960. Q54:318 
Northampton, Mass., May 20, 1960. 054:334 
Mercantile Occupancies, Sprinkler Performance 
im. Q54:85 
Mercantile Stores. See also Shopping Mall. Stores 
Metals, Combustible, Dry Powder Extinguishing 
Agents for. 054:154-157 
Metalworking Plants, Fires Involving: 
Aluminum Fabricating: 
Calgary, Alta. Mar. 12, 1960. Q54:337 
Electrical Appliance Assembling: 
Chicago, Ill., May 3, 1960 Q54:331 
Fort Smith, Ark. June 22, 1960. Q54:316 
Schenectady, N. Y., July 7. 1960. Q54:316 
Refining and Smelting (Vanadium): 
or. Albany, Ore., Jan. 31, 1960. Q54:352 
Steel Fabricating: . 
Philadelphia, Pa., Dec. 12, 1960. Q54:305 
Phillipsburg, N. J., Feb. 11, 1959. Q54:41 
Cincinnati. O., Mar. 29, 1960. Q54:322 
Vehicle Assembly: 
Masury, Ohio, Oct. 22, 1960. Q54:329 
Methane, Liquid, Handling. Q54:63 
Met-L-Kyl, Dry Powder Extinguishing Agent. 
Q54:156-157 
Met-L-X Powder. Q54:154-157 
Mine Fire, Slate 
Mineral Hills, Mich., June 1, 1959. Q54:42 
Mines, Coal, Fire Involving: 
Logan, W. Va., March 8, 1960. Q54:268 
Missile, Fire Involving: 
McGuire AFB, N. J., June 7, 1960. Q54:388 
Monitor Nozzles, Used in Fire. Q54:288 
Montreal International Airport, TCA Hangar at. 
Q54:187-195 
Motor Vehicles, Fires Involving: 
New Brunswick, N. J., Oct. 9, 1959. Q54:30-32 
or. Phoenix, Ariz., June 8, 1959. Q54:30, 31 
or. Pottsville, Pa., June 2, 1959. Q54:33 
Roseburg, Ore., Aug. 7, 1959. Q54:32, 33 
nr. Salinas, Calif., Dec. 18, 1959. Q54:30 
West Brooklyn, Ill., Nov. 9, 1959. 
Motor Vehicles, Large Loss of Life in, 1959. 
Q54:29-33 
Moving Forward in Fire Protection. 
Bush. Q54:215 
**Multi-Purpose” Extinguishers. Q54:151-153 


Q54:135 


By Loren S. 


N 


Narragansett Marine Laboratory Fire. 
1959. Q54:297-300 
National Electrical Code. 

Navy Research: 
Dry Chemicals, Recent Fire Tests. Q54:158-163 
Trimethoxyboroxine for Magnesium Fires, Q54:178- 
181 
Neary, R. M. Q54:63-70 
Neill, Raymond R. Q54:178-181 
New Compressed Gas Extinguisher. 
Palmer. Q54:173-177 
Newspapers, Fires Starting in. 54:22 
New York Naval Shipyard Fire., Dec. 19, 1960. 
Q54:283-291 


Jan. 6, 


Q54:44 


By Fred S. 
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NFPA Board. See Board of Directors 
NFPA Committee on Aircraft Fueling Servicing. 
Q54:46 
NFPA Committee on Chemicals and Explosives. 
Q54:45 
NFPA Committee on Dust Explosion Hazards. 
Q54:46 
NFPA Committee on Heights and Areas. 54:46 
NFPA Committee on Hospitals. Q54:46 
NFPA Standard on Aircraft Hangars. Q54:190 
NFPA Standard on Bulk Oxygen Systems at Con- 
sumer Sites. Q54:68 
NFPA Standard on Carbon Dioxide Extinguishing 
Systems. 054:164 
NFPA Standard on Nonflammable Medical Gas 
Systems. 054:68 
NFPA Standard on Portable Fire Extinguishers. 
Q54:151 
NFPA Standard on Sprinkler Systems. Q54:190 
NFPA Technical Committee Procedures. Q54:46 
Nitrogen, Liquid, Handling. Q54:63-70 
Nozzles, Carbon Dioxide. (54:167 
Nozzles, Special Types, Used in Fire. 
Nuclear Bombs: 
Fire Effects of. Q54:103-113 
Grounds Bursts of. Q54:103-113 
Nursing Homes, Fires Involving: 
Glen Ellyn, [ll., Jan. 30, 1959. Q54:37, 38 


oO 


Occupancies, Estimates of 1959 Fire Experience in 
U.S. by. Q54:197-198, 201-203 
Occupancies, Large Loss Fire Distribution in, 
1956-1960. Q54:302 
Occupancies, List of Large Loss Fires by. Q54:391- 
405 
Occupancies, Sprinkler Performance in. (54:81- 
97 
Office Building Fires: 
Schenectady, N. Y., July 7, 1960. Q54:316 
Vicksburg, Miss., Oct. 3, 1960. Q54:308 
Office Occupancies, Sprinkler Performance in. 
54:84 
Office of Civil and Defense Mobilization, U. S. 
Q54:103-113 
Oil, Explosion of in Compressor. Q54:41-42 
Oil Heaters or Stoves, Fires Caused by. Q54:11, 12, 
16, 18, 23, 25 
Openings, Horizontal, Vertical, Unprotected, Fires 
Spréad Through. Q54:9, 10, 12, 14, 16, 18, 19, 22, 
23, 313, 315, 325, 330, 335, 337, 343, 353, 356, 358 
Openings, Vertical: 
Factor in Life Safety in Buildings. Q54:239, 240, 244, 
245, 246 
Open Joist Construction, 
under. Q54:120-128 
Outdoor Fire, Spread into Building. Q54:306, 310, 
340, 358, 360, 373 
Outdoor Public Assembly: 
Memphis, Tenn., April 17, 1960. 
Outdoor Storage: 
Seaford, Del., (Baled Nylon), June 9, 1960. Q54:370 
Toronto, Ont., (Auto Parts), Aug. 18, 1960. Q54:370 
Ovens, Fires Caused by. Q54:243 
Owners, Property Responsibility for Fire Safety. 
Q54:363 
Oxygen, Liquid, Handling. Q54:63-70 
Oxygen Systems at Consumer Sites, NFPA Stand- 
ardon. Q54:68 


Q54:288 


Sprinkler Spacing 


Q54:369 


P 


Packing Materials, Combustible, Factor in Fire 
Spread. (54:305, 308, 370 
Paint Drying Booth, Fire Starting in. 
Pallets, Wood: 
Factor in Fire Spread. Q54:306, 326 


Q54:329 
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Palmer, Fred S. 
Paper Mills: 
or. Macon, Ga., Dec. 31, 1960. Q54:322 
Paper Products Fabricating, Plant Fires: 
East St. John, N. B., Mar. 9, 1960. Q54:316 
Parking, Fire Problems of. 054:133 
Petroleum Bulk Plants, Fires Involving: 
Kansas City, Kans. Aug. 18, 1959. Q54:42 
Pine Bluff, Ark., Apr. 14, 1960. Q54:324 
Pier and Wharves, Fires Involving: 
Charleston, S. C., Jan. 16, 1961. Q54:422-425 
Los Angeles, Calif., Mar. 17, 1960. Q54:374 
Vancouver, B. C., July 3, 1960. Q54:360 
Pipe, Carbon Dioxide Flow Through. Q54:164 
Plastics Fabricating Plant, Fire Involving: 
Films and Sheets: 
Princeton, Minn., July 29, 1960. Q54:327, 328 
Plastics, Foamed. See Foamed Plastics 
Plastics Manufacturing Plant, Fire Involving: 
Wilmington, Del., Nov. 8, 1960. Q54:264 
Plywood, Fire Spread by. 53:13, 20 
Polar Solvents, Foams for. 0Q54:136, 139 
Polystyrene Foam, Factor in Fire Spread. Q54:306 
Portable Fire Extinguishers. See Extinguishers 
Potassium Bicarbonate Dry Chemical. 054:158- 
163 
Potassium Fires, Use of Dry Powders on. 
Potato Chip Plant Fire. See Food 
Powder Extinguishing Agents, 
Q54:154-157 
Powder, Intumescent Extinguisher. Q54:151-153 
Prevention, Fire, Program at Procter and Gamble 
Plant. Q54:49-56 
Printing, Typesetting Plants, Fires Involving: 
Chicopee Falls, Mass., Dec. 8, 1960. Q54:328 
Kahoka, Mo., Apr. 18, 1960. Q54:359 
Prisons, Fires Involving: 
Toms River, N. J., Aug. 23. 1959. Q54:39, 40 
Wrightsville, Ark., Mar. 5, 1959. Q54:38 
Processes, Chemical, Controlling Reaction of. 
Q54:72-76 
Procter and Gamble Co., Fire Prevention Program. 
Q54:49-56 
Propylene Tank Car, Explosion. 54:34 
Protection, Private, Defects Influencing Fire 
Spread in Large Loss Fires. 54:367 
Protection, Public, Fire: 
Apparatus Damaged at Fire. Q53:317 
Handicaps Influencing Spread. Q54:331, 362, : 
Inaccessible Due to Water. Q54:320, 422-425 
None Available at Fire. Q54:306 
Number of Fire Departments. Q54:212 
Response Delayed. Q54:243 
Weak at Fires. Q54:17, 38, 183-186, 297-300, 327, 
330, 337, 340, 347, 358 
Protein Base Foams: 
Chemical and Physical Properties. Q54:135 
Testing of. Q54:139-150 
Pumping Foam Liquid Concentrates. Q54:138 
Pumps, Fire, Typical Installations. Q54:51 
Pumps, Fire, Failure During Fire. Q54:320, 334, 
337 
Purdue Research Foundation. 
Purple-K-Powder. Q54:158-163 


Q54:173 


Q54:155 


Special Dry. 


Q53:173 


R 


Radiation, Thermal, Effect of Atmospheric Con- 
ditions on. Q54:109-110 
Radioactive Fallout, from Nuclear Bombs. Q54: 
103-113 
Railroad Rolling Stock, Fires Involving: 
Bakersfield, Calif., Mar. 1, 1960. Q54:261 
Meldrim, Ga., June 28, 1959. Q54:35-36 
Monroe, La., Jan. 22, 1959. Q54:34-35 
nr. Ottawa, Kans., Aug. 28, 1960. Q54:372 
nr. Traskwood, Ark., Dec. 17, 1960. Q54:372 


Rainey, H. E.C. Q54:5 
Ratzer, A. F. Q54:135-138 
Reactions, Chemical, Controlling. Q54:72-76 
Reactive Flammable Liquids, Dry Powder Extin- 
guishing Agents for. Q54:154-157 
Recent Navy Research on Dry Chemicals. By 
Richard L. Tuve. Q54:158-163 
Records in Fire Resistive Containers Saved During 
Fire. Q54:308 
Records, Lost in Fire. Q54:297-300, 308, 336, 337 
Refinery, Petroleum, Fires 
East Chicago, Ind., Mar. 3, 1960. Q54:306 
Freeport, Texas, Oct. 24, 1960. Q54:264, 370 
Refrigerated Fluids, Cryogenic. Q54:63-70 
Relief Valve, Cryogenic Containers. Q54:64 
Reports, NFPA Procedures. 54:47 
Research: 
Bromotrifluoromethane. Q54:173-177 
Carbon Dioxide. Q54:164-172 
Dry Chemicals. Q54:151-163 
Foam, Fire Fighting. Q54:139-150 
Halogenated Extinguishing Agenis. Q54:173-177 
Nuclear Bomb Fire Effects. Q54:102-113 
Sprinkler Spacing. Q54:120-128 
Trimethoxyboroxine. Q54:178-181 
Rescues Accomplished by: 
Cargo Platforms at Piers. Q54:290 
Fire Department Ladders. Q54:23, 24, 38, 290 
Helicopter. Q54:263 
Rescues at Large Loss of Life Dwelling Fires. 
Q54:237 
Residential Occupancies, Sprinkler Performance 
in. Q54:83 
Residential Properties. See Apartments, Dormitories, 
Dwellings, Hotels 
Restaurants, Fires Involving: 
Albany, N. Y., Sept. 6, 1960. Q54:335 
Quebec, P. Q., Oct. 22, 1960. Q54:354 
Rocket Experiment Safety. By Atlantic Research 
Corp. Q54:406-421 
Rockets, Fires and Explosions Involving. Q54:253 
Roentgen, Measure of Radioactive Fallout. Q54: 
105 
Roof Covering: 
Asphalt Used as Vapor Seal, Factor in Fire Spread. 
Q54:316 
Royal Canadian Air Force. 
Rubbish and Trash: 
Fires Caused by. Q54:11, 373 
Rum, Destroyed in Fire. Q54:114 
Rural Dwelling Fires, Large Loss of Life in, 1959. 
Q54:10 


Q54:190 


Ss 


Satisfactory Sprinkler Performance. Q54:81-—97 
Scaffolding, Handicap in Fire Fighting. Q54:287 
School Fire Program, Hamilton, Ont. (54:78 
Schools, Fires Involving. See also Colleges and 
Dormitories 
Camden, N. J., Apr. 17, 1960. Q54:313 
Eddystone, Pa., Dec. 12, 1960. Q54:344 
Empire, Ore., Feb. 17, 1960. Q54:350 
Gloucester City, N. J., Mar. 10, 1960. Q54:337 
Kenetcook, N. S., Nov. 26, 1960. Q54:309, 330 
nr. Memphis, Tenn., Nov. 18, 1960. Q54:359 
Wauseon, O., Mar. 19, 1960. Q54:322 
West Lanham Hills, Md., Mar. 23, 1960. Q54:57 
Winslow, Ariz., Aug. 28, 1960. 54:358 
Winston-Salem, N. C., Dec. 1, 1960. Q54:345 
Wrightsville, Ark., Mar. 5, 1959. Q54:38 
York Township, Ont., Feb. 16, 1960. Q54:344 
Sellors, E. W. Q54:187 
Service Stations. See Stores 
Ships and Barges, Fires Involving: 
Brooklyn, N. Y., Dec. 19, 1960. Q54:283-291, 374 
Galenia Park, Tex., Nov. 8, 1959. Q54:33, 34 
Lake St. Peter, P. Q., Aug. 19, 1960. Q54:373 
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New York, N. Y., Dec. 19, 1960. Q54:259 
Pearl Harbor, Hawaii, June 14, 1960. Q54:373 
Ships, Large Loss of Life in, 1959. Q54:33-34, 283- 
291, 374 
Shoe Factory Fire. See Leather 
Shopping Center Fires. See Stores 
Shopping Centers, Fire Problems of. Q54:129-134 
Shopping Mall, Fire Hazards in. Q54:129-134 
Skin Burns, Effects of Thermal Energy from 
Nuclear Bombs. Q54:110-111 
Slate Mine Fire: 
Mineral Hills, Mich, June 1, 1959. 
Smoke: 
Factor in Loss of Life in Building. Q54:12, 14, 16-18 
Fire Fighting Handicap. Q54:60, 116, 289, 318, 329, 
350, 358, 374 
Smoke, Effect on Radiation, Nuclear Bomb. Q54: 
109-110 
Smoking in Bed, Fires Caused by. 54:239, 244 
Smoking, Matches, Fires Caused by. Q53:11, 14, 
16, 17, 239, 242, 340 
Snow, Delayed Fire Dept. Response. 
Sodium Bicarbonate Dry Chemical. Q54:160-163 
Sodium Fires, Use of Dry Powders on. Q54:155 
Sodium-Potassium Alloy Fires, Use of Dry Pow- 
ders on. Q54:155 
Solvents, Polar, Foams for. 
Spacing Automatic Sprinklers. 
Q54:120-128 
Sparky, the Fire Dog. Q54:292 
Sparky, Use of in Industrial Fire Prevention Pro- 
gram. Q54:55 
Special Dry Powder Extinguishing Agents. By 
Edmund D. Zeratsky. Q54:154-157 
Spontaneous Heating, Fires Caused by. 
Sprinklers: 
Complete Protection Effective. Q54:305 
Damaged by Explosion. Q54:97, 320, 338 
Deluge System Prematurely Shut off. Q54:339 
Disconnected in Building Being Razed. Q54:324 
Fire Department Connection Not Used During Fire. 
Q54:330 
Fire Department Connection Used but Not Effec- 
tive. Q54:333 
Fire Shielded from. Q54:316, 318, 334, 360 
Foam-Water in TCA Hangar. Q54:187-195 
Frozen System, Ineffective. Q54:312, 333 
Hazard Too Severe. Q54:331 
Not a Factor. Q54:316 
Overpowered in Exposed Bldg. Q54:316, 340, 360 
Partial Protection, Ineffective. Q54:312 
Partial Protection, Not a Factor. Q54:330, 332 
Satisfactory Performance. Q54:318, 334, 352 
Shopping Malls, Need for. Q54:134 
Shut Off for Repairs. Q54:331 
Shut Off Prematurely During Fire. 
Spacing of. Q54:120-128 
Unsatisfactory Performance. 
331, 333, 338 
Sprinkler Performance Tables. (54:81-97 
Sprinkler Systems: 
Slow or Defective. 
Testing. Q54:52 
Stairways. See Openings, Vertical 
Standpipes, Hose Burst During Use. 
Staunton, F.S. 0Q54:77-80 
Steam Generated By Heat of Fire, Fire Fighting 
Handicap. Q54:287, 288 
Steam Line, High Pressure, Cause of Fire. 
314 
Steel Fabrication Plant Fires. 
(Steel Fabrication) 
Steel, Unprotected, Damaged by Fire. 
Storage: 
Foam Liquid Concentrates. 


Q54:42 


Q53:14 


Q54:136, 139 
By J. R. Young. 


Q54:321 


Q54:330, 339 


Q54:316, 320, 330, 


Q54:97 


Q54:335 


Q53: 
See Metalworking 
Q54:61 


Q54:137-138 
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Improper, Influencing Fire Spread. Q54:305, 318, 
319, 320, 348, 349 
Storage Occupancies, Sprinkler Performance in. 
Q54:94-95 
Store Fires: 
Appliance Sales: 
Gary, Ind., Nov. 7, 1960. Q54:349 
Clothing: 
Harrisburg, Pa., May 27, 1960. Q54:314 
Joliette, Que., May 29, 1960. Q54:310 
Department Stores: 
Harrisonburg, Va., Aug. 31, 1960. Q54:325 
Merrill, Wis., July 18, 1960. Q54:265 
Windsor, Ont., Oct. 25, 1960. Q54:267, 323 
Farm Implements: 
Minneapolis, Minn., Mar. 2, 1960. Q54:348 
Gasoline Service Station: 
Auburn, N. Y., March 30, 1960. Q54:265 
Hardware Stores: 
San Rafael, Calif., Aug. 26, 1960. Q54:307 
Self Service Food Stores: 
Toronto, Ont., Nov. 7, 1960. Q54:350 
Shopping Centers: 
Harwichport, Mass., Dec. 6, 1960. Q54:311 
nr. Stockton, Calif., July 8, 1960. Q54:342 
Supermarkets: 
Boise, Idaho, June 9, 1960. Q54:346 
Long Branch, Ont., Mar. 16, 1960. Q54:353 
Los Angeles, Calif., Jan. 31, 1960. Q54:342 
San Jose, Calif., Mar. 20, 1960, Q54:354 
Women’s Hats: 
Montreal, P. Q., March 2, 1960. Q54:265 
Stores, Shopping Centers, Fire Problems of. Q5/: 
129-134 
Stoves. See Heating and Cooking Equipment 
Streets, Closing for Shopping Malls. Q54:133 
Structural Defects, Factor Influencing Fire 
Spread in Large Loss Fires. See also Specific 
Defects. Q54:365 
Sulfonation of Benzene. (54:74 
Supermarket Fires. See Stores 
Supermarkets, Hazards of. Q54: 131 


T 


Tank Cars, Cryogenic Fluids. Q54:66-68 
Tanks, Flammable Liquid: 
Failed in Fire. Q54:325 
Tanks, Foam Liquid Concentrates. Q54:137-138 
Tanks, LP-Gas, Failed in Fire. Q54:227 
Tank Trucks, Handling Cryogenic Fluids. 
63-70 
TCA Hangar Foam-Water Deluge Sprinklers. By 
E. W. Sellors. Q54:187-195 
Telephone Out of Order. See Alarms, Delayed 
Television Support of Fire Prevention Program. 
Q54:78-79 
Testing of Fire-Fighting Foams. By L. E. Rivkind. 
Q54:139-150 
Tests, Carbon Dioxide Extinguishment. Q54:164 
172 
Tests, Fire, Dry Chemical Extinguishers. 5°: 
151-153 
Tests, Fire-Fighting Foams. Q54:139-150 
Tests, Fire, Navy Research on Dry Chemicals. 
Q54:158-163 
Tests, Fire, Nuclear Bomb. Q54:103-113 
Tests, Fire, Sprinkler Spacing. Q54:120-128 
Textiles, Textile Products Plants, Fires Involving: 
Cloth Coating: 
Clifton, N. J., Feb. 17, 1960. Q54:282, 330, 360 
Hat Factory: 
Beacon, N. Y., Sept. 26, 1960. Q54:352 
Synthetic Fibers, Part Process: 
Paterson, N. J., Feb. 6, 1960. Q54:334 
Upholstering Plant: 
Guntown, Miss., Dec. 1, 1960. Q54:345 


Q54: 
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See Warehouses, Textile 
Q54:340 


Textile Warehouses. 
Thermostat Failure Causes Fire. 
Thornton, John C. Q54:129-134 
Titanium Fires, Use of Dry Powders on. 
Tobacco, Destroyed in Fire. Q54:114 
Torches: 

Plumbers, Fires Caused by. Q54:323, 330 
Welding and Cutting. See Welding ¢ Cutting 
Toxicity, Extinguishing Agents. Q54:174-176 
Training, Industrial Fire Brigade. Q54:53 

Trains, Fires Involving: 

Meldrim, Ga., June 28, 1959. Q54:26, 35, 36 
Monroe, La., Jan. 22, 1959. Q54:34 
Trains, Large Loss of Life in, 1959. 
See also Railroad Rolling Stock 

Trans Canada Airlines, Hangar of. 54:187-195 
Transportation. See Aircraft, Railroad Rolling Stock, 
Trucks, etc. 
Transportation, Cryogenic Fluids. Q54:63-70 
Triethyaluminum Fires, Dry Powder Extinguish- 
ing Agent. Q54:156-157 
Trimethoxyboroxine for Magnesium Fires. By 
Raymond R. Neill. Q54:178-181 
Truck, Industrial, Operation of, Resulted in Fire. 
Q54:285, 320 
Trucks, LP-Gas, Involved in Fire. Q54:227 
Trucks, Fires Involving: See also Automobiles, Buses 
New Brunswick, N. J., Oct. 9, 1959. Q54:30-31 
nr. Pottsville, Pa., June 2, 1959. Q54:33 
Roseburg, Oreg., Aug. 7, 1959. Q54:33 
Tunnels, Fires Involving: 
North York Twp., Ont., March 17, 1960. Q54:268 
Tuve, Richard L. Q54:158-163 


Q54:155 


Q54:34-36. 


U 


Underwriters’ Laboratories, Inc. Q54:151-153, 172, 
174-177 

Unsatisfactory Sprinkler Performance. Q54:81-97 

Upholstered Chair, Fires Involving. Q54:14, 16, 18 

Uranium Fires, Use of Dry Powderson. Q54:155 

U. S. Army Corps of Engineers. Q53:173 

U. S. Naval Deperming Station Fire. Q54:422-425 

U. S. Naval Research Lab. Q54:158-163, 178-181 

U. S. S. Constellation, Fire of Dec. 19, 1960, 
Brooklyn, N. Y. Q54:283-291 


Vv 


Vacant or Idle Property, Fire Involving. 
N. J., Apr. 15, 1960. Q54:361 

Valve, Relief, Cryogenic Containers. Q54:64 

Vehicle Assembly Plant Fire. See Metalworking 

Venting of Chemical Equipment. 54:72-76 

Viscosity, Foam Measurements. (54:141-142 


Newark, 


WwW 


Walker, Harold S. Q54:422 
Wall and Ceiling Concealed Spaces, Nonfire- 
stopped, Factor in Fire Spread. Q54:25, 38, 59, 
247, 289, 308, 312, 314, 344, 352 
Wall Collapse, During Fire Fighting. Q54:117 
Walls: 
False Fronts for. Q54:131 
Fire Division, Ineffective During Fire. Q54:310 
Handicap in Fire Fighting. Q54:354 
Lack of, Factor in Fire Spread. Q54:328, 329 
Fire Division, Effective During Fire. Q54:310 
Unprotected Opening in, Spread Fire. Q54:313 
Walls, Windowless, Hazards of. Q54:131 
Ward, J. T., Asst. Chief. Q54:283 
Warehouses, Fires Involving: 
Ammonium Nitrate: 
Boron, Calif., May 10, 1960. Q54:321 
Auto, Farm, & Road Machinery: 
or. Camden, Ark., Apr. 7, 1960. Q54:351 


Chemicals and Drugs: 
Boron, Calif., May 10, 1960. Q54:321 
Cold Storage: 
nr. Nogales, Ariz., Nov. 10, 1960. Q54:306 
Cotton: 
Henrietta, N. C., Mar. 4, 1960. Q54:320 
Electrical Appliances & Supplies: 
Oakland, Calif., Oct. 4, 1960. Q54:310 
Food Products: 
Indio, Calif., Mar. 18, 1960. Q54:319 
Maryville, Mo., Dec. 30, 1960. Q54:336 
Furniture: 
Buffalo, N. Y., Jan. 25, 1960. Q54:311 
Liquor: 
nr. Owensboro, Ky., June 30, 1960. Q54:319 
Machinery: 
Lima, Ohio, July 19, 1960. Q54:326 
Metal, Metal Products: 
Leetsdale, Pa., Apr. 14, 1960. Q54:308 
Petroleum. See Petroleum Bulk Plants 
Plastic Products: 
Golden Valley, Minn., Oct. 12,1960. Q54:348 
Textile: 
Newark, N. J., Dec. 28, 1960. Q54:350 
New York, N. Y., Nov. 18, 1960. Q54:356 
War, Fire Effects of Nuclear Bombs. (54:103-113 
Warships. See Ships 
Watchman Did Not Discover Fire. 
Watchman Reported Fire. Q54:347 
Watchman Service Substandard. Q54:337, 345 
Watchmen, Responsibility for Fire Safety. Q54:363 
Water Fog, Industrial Fire Dept. Use of. Q54:53 
Water Supplies: 
Booster Tank Supply on Fire Trucks Only Source. 
Q54:345, 359 
No Public Supply. Q54:345, 359, 360 
Private Supply Inadequate. Q54:359 
Water to Sprinklers Inadequate or Shut off. 
Q54:96 
Weapons, Nuclear, Fire Effects of. Q54:103-113 
Weather, Fire Fighting Handicap. Q54:368. See 
also Wind, Snow, etc. 
Welding and Cutting: 
Fires Caused by. Q54:268, 324, 328, 343, 360, 374, 
422-425 
Welding, Permits for, Industrial Plants. Q54:54 
What’s in a Symbol? Q54:292 
—_— Warehouse Explosion, Glasgow. Q54:114- 
9 
Wind, Effect of Following Nuclear Bomb Attack. 
Q54:112 
Wind, Effect on Fire. Q54:25, 355, 360, 361, 368, 373 
Windowless Buildings, Hazards of. Q54:131 
Windows, Ordinary Glass, Fire Spread Through 
Q54:325 
Woltz, Lawrence R. Q54:57-62 
Wood Shingle Roof Fires. Q54:309, 340 
Woodworking Plant Fires: 
Boxes: 
Suamico, Wisc., Aug. 19, 1961. Q54:327 
Hardwood Turning: 
Lowville, N. Y., Oct. 22, 1960. Q54:318 
Saw and Planing Mills: 
Vancouver, B. C., July 3, 1960. Q54:360 
Wood Fiber Plant: 
Gatineau, Que., Feb. 20, 1960. Q54:321, 331 
Wood Stoves, Fires Caused by. Q54:11-14, 16, 20 


Q54:369 


¥ 


Yard Main Shut off During Fire. Q54:334 
Young, J. R. Q54:120-128 


Z 


Zeratsky, Edmund D. Q54:154-157 
Zirconium Fires, Use of Dry Powderson. Q54:155 
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“Trifles 


Wha 


Ua 


(Michelangelo, 1475-1564) 


and perfection is no trifle.” 
—trifles make for realistic plant secur- 
ity, too. 


When life, property and profits are 
at stake, dependable protection against 
fire, burglary and other hazards re- 
quires constant attention to a multi- 
tude of details. 


Round-the-clock reliability of ADT 
service is due to painstaking concern 
for trifles—in design, manufacture, in- 
stallation, maintenance and, above all, 


Detail from Michelangelo's Moses 


split-second readiness to detect trou- 
ble and give the alarm. 

Proof of dependability is the fact 
that ADT helps safeguard 55 billion 
dollars’ worth of commercial and in- 
dustrial properties—and protects more 
than 70,000 service subscribers in 2600 
municipalities across the nation. 

For facts on plant security that you 
can always depend upon, call an ADT 
security specialist, listed in your phone 
book. Or write our executive office for 
booklet. (Canada and U.S. only). 


AMERICAN DISTRICT TELEGRAPH COMPANY 


Executive Office: 155 Sixth Avenue, New York 13, N. Y. ADI 


A NATIONWIODOE 


ORGANIZATION 
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why 

IS 

a 

fire 
alarm 
system 


like 
q 


parachutes 


? 


... It’s too late to take either one 
back if it doesn’t work. 


Moral: If parachute jumping is your 
hobby, be sure the one who folds your 
parachute knows his business. If fire 
protection is your responsibility (and 
it’s everyone’s) be sure the system 
you recommend is made by people who 
know their business. 


flutocall 


SAFEGUARDS MILLIONS 


THE AUTOCALL COMPANY, SHELBY 5, OHIO 
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INCOMBUSTIBLE CEILINGS 
—and they're ALL by “CELOTEX” 


Here are some examples of “Ceilings by Celotex” that 
meet building code requirements for incombustibility. 


ALL ARE U.L. LISTED 
a os FIBER i 


Kee 


“DESIGN” ee poem aes “DESIGN” CELOTONE® “DESIGN” CELOTONE® 
Pla Monarch Empress Modulo 


PERFORATED MINERAL GLASS FIBER GYPSUM BOARD 
FIBER TILE PANELS ASSEMBLY 


} 


FOR 2-HOUR FIRE-RATED 
CEILING ASSEMBLY 
TONE* Mineral Fiber Til, 
ineral Fiber Tile, 
one of the family of fire- SUPRACOUSTIC® CAVITY TILE+ 


rated acoustical prod- 
ucts “‘by Celotex.’”’ *TRADE MARK Tu. s. PAT. NO. 2,838,806 


If it’s “by CELOTEX” Acoust/-CELOTEX 


you get QUALITY... plus! 
SOUND CONDITIONING PRODUC 


Products to Meet Every Building Code » THE CELOTEX CORPORATION + 120 S. LA SALLE ST., CHICAGO 3, ILL. 
In Canada: Dominion Sound Equipments, Limited, Montreal, Quebec 
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NULNG 


OFFERS THE BEST 














Good fire protection is a worthwhile § 
investment at any price. However, & 


See 


it is only good business to get the 
best equipment at the most realistic 
cost. This is where Viking can be of 
great service to you. 


oC LLANE me ae eemorccer erences 


IN FIRE PROTECTION 


For plant, office or 
warehouse; an automatic 
sprinkler system to 

meet every requirement — 
Wet, Dry-Pipe, Deluge or i 
Pre-action. Engineered, 5 
manufactured and installed 
by fire protection 

experts. Pays for itself 

in reduced insurance costs. 


G corporation 
HASTINGS, MICHIGAN 
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Protection Plus Promotion 


This colorful elevated steel tank is an excellent combination of 
plant engineering and sales promotion for Libby, McNeill & Libby. 
It stores 100,000 gallons of water to instantly supply sprinkler system 
of Libby's new multi-million dollar plant in Chicago — and provides 
the plus benefit of product advertising. 


Your company, too, can convert a necessity into a promotion 
be piece . . . write today for the new brochure Tanks that Advertise. 


Cuicaco Brioce & IRON COMPANY 


332 SOUTH MICHIGAN AVENUE 
CHICAGO 4, ILLINOIS 


OFFICES AND SUBSIDIARIES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 
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Architects and Engineers specified MAXIMUM 


PROTECTION and UTILITY 


FOR THE NEW BUFFALO DUNLOP TIRE WAREHOUSE 


with the 


N E W 1 SLIDING pate wn 
PyroDor’ ; 


















SEALE OMY 


MODERN FLUSH FIRE DOOR DESIGN 
COMPLEMENTS STREAMLINE BUILDING 


The ultimate in safety and protection against fire was the prime 
factor in the selection of Dusing and Hunt Sliding PyroDors... 
for all door openings in fire walls. Here are a few of the many plus 
values whenever D & H Sliding Fire Doors are specified: 












LIFETIME GUARANTEE against warping, twisting or shrinking of the PyroDor or 
deterioration of the mineral core caused by rotting or other natural causes. 


RUST-RESISTING Heavy gauge steel bonded to core provides ‘‘surface-plate’’ 
flatness. Armored edges surround entire door. 


MODERN HARDWARE Easy operating for large size doors. Fully concealed 
door hangers and guide rollers protected from damage, dust or dirt. 


PYROMATIC AUTOMATIC DOOR CLOSER Only Underwriters’ Labeled auto- 
matic closing device in sliding fire doors. Permits manual operation at all 
times . . . yet, fully automatic at controlled speed in the event of a fire. 


ONE? Sat eel eS aR. alta oa 


NEW 8-page Catalog gives complete details, specifications 
and UL Rating Chart for Class A, B, or C Labels. Write 
for your copy now. Consult the Yellow Pages or Sweet's 
Architectural File for your nearest D&H Distributor. 


DUSING & HUNT, Inc. 


LE ROY, N. Y. 













67 LAKE ST., N. 
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HIGHEST-RATED, 
LOWEST-PRICED 
(711%) 2% LB. 
DRY CHEMICAL 
EXTINGUISHER 





Now — thanks to the new Kidde Kompact — here’s high-power fire protec- 
tion at a rock-bottom price! Highest-rated, lowest-priced 2% lb. dry 
chemical] extinguisher on the market, the new pressurized Kidde Kompact 
packs as much fire-killing power as extinguishers costing twice the price. 
Equal to eight one-quart carbon tet units, the new Kidde Kompact mounts 
snugly, works simply — just lift the handle and press the lever. 

And... there’s no recharging needed. Just unscrew the used cylinder, 
replace with another, only $3.95. At the low, low price of just $11.95, no 
one should be without a Kidde Kompact. U.L. and U.S.C.G.-approved. For 
more information, see your dealer or write Kidde today! 


a 
S S ~ 
NS KS 
S . S wa. S 
WH WEES HS AN 


Industrial and Marine Division 


Walter Kidde & Company, inc., 451 Main Street, Belleville 9, N. J. 


Walter Kidde & Company of Canada Ltd., Montreal — Toronto — Vancouver 
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WOPQLLQLLS POOLS OOOO OOOO OOOO OO OOOOOOQQCLRG 
¢ CENTRAL STATION SIGNALS, INC. : 
’ 
e » & 
i ‘ 
oS Manufacturers of all kinds of approved devices used in Central Station Systems or y 
9 Class ‘A’ or Class 'B’ Proprietary Fire Alarm Systems, either automatic or manual, ‘ 
, 
y 
& 53 WEST 23rd STREET - NEW YORK 10, N. Y. ‘ 
7 
4 ‘ 
2 
% Model PRS-1 ‘ 
, 
4 . & 
% Sprinkler ‘ 
’ 
> 
" Waterflow Alarm 
? 
é 
a This device is approved ¢ 
% by Factory Mutual Lab- ¥% 
’ 
¢ oratories and Under- ‘ 
writers’ Laboratories, Inc. 4 
¥ 
" @ This device is also 
4 made as Model PRT-I, a ‘ 
x coded waterflow  trans- 
& mitter. 7 
4 
% . 
¢  5-inch size shown above. To install simply drill & 
» 2-inch hole in pipe. % 
t . 
; 
9 °@ Also made in explosion proof models. , 
4 \4 
% @ Made in all sizes from 2!/2" to 8". ‘ 
% @ Has instantly recycling pneumatic retarding device, preventing false alarms. ¢& 
é z 
& @ Has enclosed electrical contacts for any voltage not exceeding I5 amp. % 
. 125 volts, A.C. and '/2 amp. 125 volts, D.C. Operates on all water é 
% pressures or surges. ‘ 
“ ’ 
“ ‘ 
? . an a 
* Proprietary & Remote Panels For Fire Headquarters % 
? ¢ 
¢ 
% This Fire Headquarters Unit is ‘ 
% designed to be used primarily for 4 
‘ the receipt of signals at a remote % 
” station when actuated by a local 7 
4 alarm unit in the protected prem- . 
¥ ises. It is electrically supervised x 
% and will give a trouble signal in x 
4 case of open and ground and will x 
¥ also receive an alarm under these % 
ve conditions. This panel is made for % 
‘ 12 or 24 volt D.C. operation. 4 
4 + 
, . . . 
% Local Non-Coded Fire Headquarters Unit ‘ 
y 
4 @ 
’ 
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Check These Features of 
Kinnear “Akbar” 





Ee 


Whether you are considering new fire 
doors—or checking existing ones—make 
sure they have the features listed at right! 

This combination of advantages is 
available only on modern AKBAR Rolling 
Fire Doors, made exclusively by Kinnear. 

In today’s AKBAR doors, safety fea- 
tures for building occupants have kept 
pace with other protective advances. 

Fire doors should be checked period- 
ically, to make sure they are in best oper- 
ating condition. But out-dated fire doors, 
at best, can give you only part of the pro- 
tection you may need. Kinnear AKBAR 
Steel Rolling Fire Doors, available in any 
size (within U/L limits), are labeled by 
Underwriters’ Laboratories, Inc. 


The KINNEAR Mfg. Co. 
Offices and Agents 
in All Principal Cities 


ng Fire Doors 











A9 






Automatic release 
in case of fire. 


Positive, spring- 
activated start. 

















Operable after 
automatic closure. 





Easily raised 
and reset after 
periodic testing. 





Curtain can’t 
travel beyond fully 
closed position. 


Also operable 
for regular 
daily service. 






Labeled by 
Underwriters’ 
Laboratories, Inc. 


aint 


Saving Ways in Doorways 





Factories: 2250-70 Fields Ave., Columbus 16, Ohio, 1742 Yosemite Ave., San Francisco 24, Calif. 
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The “3-Ms’” in M& H Products 


There are 3 Ms in M & H production operations which explains to 
some extent the wide popularity and increasing sales of M & H valves, 
hydrants and accessories. The 3 Ms are Men, Machines and Materials. 
They are the foundation of the superior design, rugged strength and 
high quality which users of M & H valves and hydrants have so 
widely recognized. 

It requires all three in combination to produce a product which 
meets M & H standards. M & H foundry raw materials (pig iron, 
molding sand, everything) and the finished castings (cast iron or 
bronze) meet latest engineering standards. M & H foundry and ma- 
chine shop both have efficient, modern equipment. Far more important 
than either of the foregoing, M & H workmen are 
craftsmen -—skilled in their respective jobs, proud of 
their work, loyal to their Company and as much in- 
terested in making a good valve as is the boss in the 
office! 

So, an M & H customer gets more than just a 
valve. He gets quality control of materials. He gets 
improved fabrication by modern machinery. He gets 
the skillful work of craftsmen who are proud of their 
job. 

These are the 3 Ms which have placed M & H 
products in the forefront of the American valve and 
hydrant industry. 















M:H VALVE 


AND FITTINGS COMPANY 


ANNISTON, ALABAMA 
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A exopsa 
NATIONAL 
FOAM... 
Fingertir 
Information 
2) 0 eee il a sel 
protection 


£r : 
LOT; 


FIRE PROTECTION : FIRE PROTECTION : FIRE PROTECTION 
FoR FOR FOR 


FLOATING ROOF TANKS MARINE DOCKS TRUCK LOADING RACKS 


‘ NO. 1 IN A SERIES ON » NO.2 IN A SERIES ON NO.3 IN A SERIES ON 
FIRE HAZARDS IN INDUSTRY “FIRE HAZARDS IN INDUSTRY” “FIRE HAZARDS IN INDUSTRY” 


mes SER Pee Ee eee % 
= ves TERRE POR SOE ee eee RRS STR PORE ree one eek cere ae 


National Foam System, Inc., West Chester, Pa. 
Please mail the fire protection booklets checked: (| Floating Roof Tanks 


Name (] Marine Docks 


Company (] Loading Racks 
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Nation Wide 


Central Station Protection Services 


Sprinkler Valve Alarm — Complete Sprinkler Supervisory — Manual Fire 
Alarm — Automatic Fire Alarm — Temperature Alarm — Oil Burner 
Supervision — Burglar Alarm — Hold-Up Alarm — Vault & Safe Protection 


Awuilable from these moncbors of 


Central Station Electrical Protection Association 


ALBANY, NEW YORK ..............004 ALBANY PROTECTIVE SERVICE 


99 Jay Street 


BOSTON WAASS, : iiss.ssecscsssasseccecooies CALL’S CENTRAL STATION ALARMS 


69 Washington Avenue, Chelsea 


CHICAGO, ILLINOIS .................. CENTRAL WATCH SERVICE 


214 West Ohio Street 


CLEVELAND, OPNO ........sscsessescoce MORSE SIGNAL DEVICES 


6707 Carnegie Avenue 


TEAS TANS asiinsestscssescssssencvscoes SMITH DETECTIVE AGENCY & 


NIGHTWATCH SERVICE, INC. 
610 N. Akard Street 


DATION, OHUG  ......sccsiscssesssercseners DAYTON ELECTRONICS ALARM & SIGNAL CO. 


301 West Monument Avenue 


DENVER, COLORADO ................ DENVER BURGLAR ALARM COMPANY, INC. 


422-21st Street 


DETROIT, MICHIGAN ...........cc0000 MICHIGAN STILL ALARM CO. 


10410 W. Chicago Bivd. 


HONOLULU, HAWAII ............. CENTRAL ALARM COMPANY, LTD. 


1755 Kapiolani Boulevard 


FIQUSTON, TEMAS 1.0: cscccscssesesseses McCANE-SONDOCK ALARM SYSTEMS 


1612 Austin Street 


LOS ANGELES, CALIF. ............... MORSE SIGNAL DEVICES OF CALIFORNIA 


211 So. LaBrea Avenue 


MANCHESTER, N. H. ...........00000 GRANITE STATE ALARM INC. 


MILWAUKEE, WIS, ..........-sesssessseee 


839 Elm Street 
MERCHANTS POLICE SIGNAL & ALARM CO. 
429 W. Michigan Street 


MINNEAPOLIS, MINN. ............... AUTOMATIC ALARM CORP. 


2404 Lyndale Avenue, South 


NEWARK, NEW JERSEY .............. NEWARK DISTRICT TELEGRAPH CO. 


372 Plane Street 


NEW YORK, NEW YORK ............ CENTRAL STATION SIGNALS, INC. 


53 West 23rd Street 


PEORIA MLETIIOIS isc. sssscessicssesarecs PROTECTION ALARMS, INCORPORATED 


725 West Main Street 


PHILADELPHIA, PENNA. ............ OWL PROTECTIVE CO., INC. 


120 No. Camac Street 


PHILADELPHIA, PENNA. .......... ROBINSON ELECTRONIC SUPERVISORY CO. 


15th and Chestnut Streets 


PHOENIX, ARIZONA .............cs00 CENTRAL ALARM 


916 West Adams Street 


ST. LOUIS, MISSOURI ............0..: POTTER ELECTRIC SIGNAL & MFG. CO., INC. 


1211 Pine Street 


SAN FRANCISCO, CALIF. .......... PACIFIC FIRE EXTINGUISHER CO. 


AMERICAN BURGLAR ALARM DIVISION 
165 Jessie Street 


WASHINGTON, D. C. ........0....... FEDERAL ENGINEERING CO., INC. 


1004 Sixth Street, N.W. 


Caen ene eae nanan waa BLVD LLL 
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QUARTERLY OF THE NATIONAL Fire Protection AssocIATION Al3 








USE - ALL USE» ALL USE 
LL USE+ ALL USE» ALL US 
» ALL USE + ALL USE + ALL 





From 


AMERICAN JAFRANCE 


The TRUSTED Name 








Fire Extinguishers 


ONE Type 





for 


ALL Classes 
of 


FIRES 


AMERICAN LAFRANCE announces the NEW “ALL-USE” Fire 
Extinguisher to handle A, B or C fires quickly, effectively. Engi- 
neered to the high quality standards of American LaFrance, and 
subjected to rigid laboratory and field tests, the “ALL-USE” elim- 
inates the fire emergency confusion and delay in finding the right 
type of extinguisher for the fire. Easy to use, pull pin, squeeze 
handle... Non-toxic, non-corrosive, non-freezing. Available in 10 
and 20 lb. sizes. (The American LaFrance ALL-USE 10 |b. is the only 10 


lb. extinguisher approved for A, B or C fires. Its rating is equal to most 
competitive 15 lb. extinguishers.) 


APPROVED BY: 
Underwriters’ Laboratories 
Ratings 10lb. 1A:16B:C 
20 lb. 3A:208:C 
Factory Mutuals 
U. S. Coast Guard Approval 
No. 162.010/181/0 


For further information or a demonstration in your plant or a complete No. 162.191/180/0 
survey of your fire protection needs, phone, wire or write ACCEPTED BY: 
American LaFrance, 53 E. LaFrance Street, Elmira, N. Y. 


Federal Aviation Agency for Proper 
Aircraft Applications. 








LaFrance Export Corporation LaFrance Fire Engine and Foamite Limited 
Elmira, N. Y. Toronto 18, Ontario, Canada 
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TAN 


HEAVY DUTY 
ALARM BELLS | 


GONGS and / 
BUZZERS 


: Weatherproof 
Watertight 





Weatherproof — 3 TYPES OF 
Sizes 3”, 4”, 6”, 8", 10”, 12” UNDERDOME BELLS 
DC—6—220 V. - AC—12—220 V. OPEN PIGTAIL* WEATHERPROOF-E-Z MOUNT 
Watertight — Sizes 6”, 8”, 10”. Cast aluminum housing 
Sizes 3”, 4”, 6”, 8”, 10”, 12” Hot Pressed Steel Gong Shell 


DC—6—220 Volt » AC—12—220 Volt} Single Stroke and Vibrating Types 
60 Cycles, 110—220 Volt, 25 Cycles | Voltages are the same as Neck Type 
Special Windings on request. 
Seal of approval by UNDERWRITERS’ LABORATORIES * FACTORY MUTUAL LABORATORY, INC. * UNITED STATES COAST GUARD 


Write for Catalog Material and Prices ! 


AUTOMATIC BATTERY CHARGER, """""! 


* Low Current 


The unit is designed for use on any storage bat- 
teries not subject to heavy drains. It will trickle 
charge the battery indefinitely because of its 
automatically decreasing rate of charge. 


For use with six cells (12 volts). Automatically controlled by satur- 
able reactor. Continuous output one ampere. 22.5 watts, 118 volts, 
60 cycles. 3% Regulation. 9” x 9” x 6” — 14B & S gauge steel 
wall cabinet. 154% Ibs. U.L. Approved. No moving parts. 





Manutacturers of a complete line of 


CENTRAL OFFICE and LOCAL FIRE ALARM DEVICES 
* automatic alarm devices * sprinkler alarm and supervisory devices 
* burglar alarm devices and accessories. DYNALARM (sound detection 
for both reverberant and non-reverberant vaults). 


THE RE Ae ELECTRICAL CO., Inc. 


MODEL BC-12 





132 Lafayette Street, New York 13, New York 


SEER ~ OO 


TT 


: 
ie 
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* 


4 
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Reputation is built on ) 
has garlanded its success 
blemished record of ‘proven performance’ 
during four years of operation without a 
single emergency vehicle accident in over 
300 installations. 


Put into full scale operation in municipali- 
ties of major and minor scope, EL-TEC 
emergency vehicle equipment, a system of 
electronic emergency traffic control, has 
gained the acceptance of municipal author- 
ity throughout the country. 








SEE FOR YOURSELF! Write today and we'll ar- 
range an actual demonstration in your city at 
si your convenience. Now you can give your city 
a safe and efficient emergency traffic control. 
97-AQ northfield road * west orange, n. j. 
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FOR LOW-COST, DEPENDABLE 
FIRE DETECTION-ALARM! 


— 





KIDDE ATMO: Ideal for schools, 
hospitals, plants, public buildings, 
Kidde Atmo Fire Detecting and 
Alarm Systems use highly sensitive 
rate-of-temperature-rise detection 
tubing. Easy to install, simple to 
maintain, Atmo systems give fast 
warning in first stages of fire. 





KIDDE FYRINDEX: Now — depend- 
able fire detection at the lowest pos- 
sible cost. Kidde Fyrindex features 
fast-acting, self-resetting detectors, 
comes in either rate-of-rise, fixed 
temperature or combination models. 


Nes Se a ‘ 
Kidde Fyrindex detection elements. 


Both Kidde systems are U.L. and F.M. approved; sound 
alarms locally, at central station, or at municipal fire 
headquarters; feature one to one hundred zone control 
and annunciator panels. 

For complete information about Kidde fire detection, 
write today. 









: R Kidde Ultrasonic & Detection Alarms Division 
Ee Walter Kidde & Company, Inc. 
RS Rn 451 Brighton Road, Clifton, New Jersey 


7 et RT 


QuaRTERLY OF THE NaTIONAL Fire PRoTEcTION AssOcIATION Al7 








Protection 
Guide 


irty pages, filled 
with useful inforn 
tion and protection 
hints, including 
such subjects as: 


* Who needs a Guard? 

* How many Guards 
do you need? 

* Selecting the Guard 


DETEX : =a 
oer «The Guard's route 
PROTECTION sp 
aoe “Them aud 


* Hints on patrolling 
* The last round 


For industry, institutions, public buildings. * Gate Guards 


* Why every Guard ’ 
must be supervise 
A helpful, up-to-date handbook * Guard's copuedaaty 
‘ equipment 
for anyone responsible for property Fire 
protection. It’s a valuable guide for oa = Chart 
management; a complete down-to- * Sprinkler Systems 
; 8 P wn-to-earth, *Report Writing 
pocket-size manual for your guards. * Report Forms 








Write today on your letterhead 
for your FREE handbook 
(2-10 copies, 20c each; 11-50 
copies, 15c each; 50 or 

more copies, 10c each), 


Find Your Nearest | 
DETEX In 


In The 
Yellow Pages 
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SAFER 


liquid handling 
for Industry 























THIS NEW TOKHEIM HAND PUMP contributes 

to safer handling of volatile liquids wherever used. Stops 
wasteful dripping and slippery floors. Reduces fire 
hazard and accidents common 
to other methods of liquid 
transfer. Approved for 
handling petroleum liquids 
—ideal for many others. 
Available in 22 different 
models for ’most any use— 
from pipe lines to drums, 
or underground tanks, with 
hose or spout outlets. 
Order from your dealer, 
your oil company, or your 
Tokheim representative. 


Write factory for literature. 


ferried 


HAND PUMPS 






General Products Division 
TOKHEIM CORPORATION 
DESIGNERS AND BUILDERS OF SUPERIOR EQUIPMENT SINCE 1901 
1686 WABASH AVENUE FORT WAYNE, INDIANA 





Subsidiaries: Tokheim International, A. G., Lucerne, Switzerland; 
GenPro Inc., Shelbyville, Indiana; Tokheim of Canada, Ltd., Toronto, Ontario 





| 
: 
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When life 


is measured 
in minutes 


It only takes a minute — for dense clouds to billow 
from windows... winds to whip flames into a roaring 
inferno... and tragedy to strike — all needlessly! For 
in those same minutes a Rockwood Sprinkler System 
can give you priceless protection from the fire. 

By actual records of the National Fire Protection 
Association there has never been a loss of life in a com- 
pletely sprinklered school. Sprinkler systems have been 
effective either in completely extinguishing the fire or 
holding it in check. These are facts. 

And facts are what insurance companies base their 
rates upon — that’s why you can save up to 80% on your 
fire insurance policy when your property is protected by 
sprinklers. And remember, you can have a system in- 
stalled on a deferred payment plan. Your insurance 
savings can pay a substantial part of the cost of the 


system. 


The Rockwood Sprinkler Company has a staff of 
scientifically trained fire-fighting experts that will be 
happy to meet you or your committee to give full in- 
formation and advice on how an engineered sprinkler 
system can save lives and property. Call the Rockwood 
fire engineer nearest you. 


ROCKWOOD SPRINKLER COMPANY 


A Division of The Gamewell Company * A Subsidiary of E. W. Biles Company 
Se) Engineers Water . . . to Cut Fire Losses 





Y 


Tested and listed by Underwriters’ Laboratories, Inc. 


Boston, Mass. 

Phone: HAncock 6-6250 
Burra.o. N. Y. 

Phone: Cleveland 3233 
CHARLOTTE, N. C. 
Phone: EDison 3-1094 
CHiIcaco. ILL. 

Phone: WEbster 9-2507 
CINCINNATI. OHIO 
Phone: UNiversity 1-7415 
CLEVELAND, OHIO 
Phone: MAin 1-5086 
Detroit, MICH. 

Phone: WOodward 1-0679 
Granp Rapips, MICH. 
Phone: GLendale 9-3060 
Houston, Texas 
Phone: JAckson 8-0989 
INDIANAPOLIS, IND. 
Phone: MElrose 7-0303 
Kansas City, Mo. 
Phone: JEfferson 1-5799 
Los ANCELES, CALIF. 
Phone: PLeasant 9-9161 
MempPuis, TENN. 
Phone: JAckson 6-7856 
MILWAUKEE, Wis. 
Phone: FRanklin 2-0260 
MINNEAPOLIS, MINN. 
Phone: TAylor 71-3801 
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MONTREAL. QUE., CANADA 
Phone: REgent 8-9476 
Newark. N. J. 
Phone: MArket 2-2085 
New Or.eans, La. 
Phone: TWinbrook 7-2637 
TWinbrook 7-2633 
New York, N. Y. 
Phone: BEekman 3-2836 
MArket 2-2085 
OsHKOSH,. Wisc. 
Phone: BEverly 1-1940 
BEverly 1-1941 
PHILA. (JENKINTOWN), Pa 
Phone: Livingston 8-5430 
Local 
TUrner 4-5063 
Long Dist. 
PHOENIX, ARIZ. 
Phone: ALpine 3-9709 
PITTSBURGH. PENN. 
Phone: LEhigh 1-1661 
San MATEO, CALIF. 
Phone: Diamond 2-7246 
Diamond 2-7247 
SEATTLE, WASH. 
Phone: MUtual 2-1450 
MUtual 2-1451 
St. Louts. Mo. 
Phone: CEntral 1-3610-11 





One-tenth of a second after the solder 
melts on this Rockwood Sprinkler 
head, water sprays out to extinguish or 
control the fire — all automatically! 
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Kuhns 
_ ductile iron 


‘‘tittings 
For Sprinkler Systems 


Kuhns ductile iron pipe fittings—the newest development in piping— provide 
an extra margin of operating safety for sprinklers, high pressure lines and 
other vital piping systems. High structural strength and resistance to thermal 
shock help these fittings prevent leakage caused by vibration, temperature 
changes or misalignment. 





“K” Pipe Lock Couplings 

Listed for 800 psi by Underwriters’ Laboratories, 
Inc., these couplings have a safety factor of five 
times the UL listing for 242” through 6” and four 
times UL listing for 8”. Sizes: 212” through 8”. 
Look for the “800 D” on each. 


“K”" Flanges and Flanged Fittings 


Pressure rating, 500 psi by Underwriters’ Labora- 
tories, Inc. for elbows, base elbows, 45° elbows, side 
outlet elbows, tees, side outlet tees, and reducers in 
straight and reducing sizes. Flat faced flanges stand- 
ard. Extra heavy flange dimensions and raised faces 
available. Look for the “DI 500” on each. 
Complete range of sizes through 12”. 


“K" Screwed Fittings * —*Ductile iron fir 


tings are avail- 


Pressure ratings listed by able in any size 
Underwriters’ Laboratories, Inc. in Kuhns complete 
cast iron line, '/4 

STEAM AND OIL AT 550°F through 12”. 

De Eg id heen ciite isa 300 Ibs. Note: These fit- 
LIQUID AND GAS AT 150°F tings are excellent 
MR iii anes s 2000 Ibs. fo" liquefied pe- 
IEE, esis wissen os wma SC. 
DEN Se 3 S:0 56 4's a8 eee 1000 Ibs. “DI 300" on each. 


Send for our catalog or contact your wholesaler. 


THE KUHNS BROTHERS CO. 


1800 McCALL STREET, DAYTON, OHIO 





SSE 
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AN ACCIDENT..... 


This particular one oc- 
curred in the U of 
lowa Chem 


: 5/4/59. The ‘ 
soos ‘ ie gerator shown had 
filled with chemicals and 
stored solutions. Onl 
shell remained after the ex- 
plosion and resultant fire. 


A number of these acci- 
dents occur yearly in labora- 
tories and industrial plants 
all over America because a 





EXCERPT FROM NFPA “LABORATORIES” FIRE RECORD: 
“This type of explosion will become ancient history when 


explosion proof refrigerators are used exclusively by 
industry.” FR-58-3 


THE ANSWER... 


KELMORE EXPLOSION PROOF 
REFRIGERATORS... used right now 
by General Motors and General 
Electric, two of the world’s largest 
manufacturers of kitchen type units. 
KELMORE can’t ignite, won’t explode. 
They’re UL approved for hazardous 
locations Class C&D... will give you 
years of trouble free service. 
Economical, too. Send for complete 
catalogue. It's yours free. 


ee Ame See NE I MI WR RES Or NP Acne mE ROE TR RR HE Rem Vom eS TE Come ERR nae A SO an ae 


MANUFACTURED BY 


599 SPRINGFIELD ae 
NEWARK 3, NEW JERSEY 
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The 


“MINUTE 


MEN" 


of FIRE PROTECTION 





PENDANT 
MODEL SSP 


Write now for 
complete information 


GRIMES SPRINKLERS 


stand guard over your life and 
property 24 hours of every day, 
year after year after year. It is 
comforting to know they are 
always dependable and ready to 
go into action at a minute's 
notice! Because GRIMES Fire 
Sprinkler Systems and Equipment 
are engineered for better 
protection. 


Through the years, GRIMES has 
earned a reputation for designing, 
developing and manufacturing 
the newest and most improved 
sprinkler equipment available. 


GRIMES devices are approved by 
all insurance interests everywhere. 
Learn how much modern 
engineering can do for safe, sure 
fire protection and how the cost 
of GRIMES installations pay for 
themselves out of savings in 
insurance premiums in com- 
paratively short periods of time. 


RAISLER 


SPRINKLER DIVISION 


RAISLER CORPORATION, 750 Third Ave., New York 17, N.Y. 
Licensees in all principal cities in the United States and Canada 





RES 
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Flintkote «Van-Packer 
Model HT Smokestack 
is UL-listed... ideal for 
incinerators & boilers 


Wherever you see a Flintkote * Van-Packer 
Model HT Smokestack specified for in- 
cinerators, boilers or furnaces, you can be 
sure it will provide safe, reliable service. It 
is listed under the Factory Inspection and 
Label Service Program of Underwriters’ 
Laboratories, Inc. 


Van-Packer Smokestacks are erected 
from factory-built, insulating refractory 
sections. Each 3-foot section is encased in 
a corrosion-resistant metal outer jacket. 
Joints are sealed with acid-proof cement 
and secured with corrosion-resistant 
draw-up type joint bands assuring utmost 
strength and safety. 


Model HT Smokestacks safely handle 
industrial incinerator flue gas tempera- 
tures up to 1800°F and up to 2000°F for 
occasional brief periods of forced firing. 
They won’t corrode and average three 
times greater life than steel stacks. Insu- 
lating qualities of refractory wall prevent 
heat loss, give draft equal to brick and 
greater than steel. 


Write for data file giving full information on 
Flintkote @ Van-Packer Smokestacks 


MPN V/AN°PACKER @ 
FLINTKOTE Division of The Flintkote Company 
ya 


Manufacturer of Diversified 
Products for Home and Industry 


30 Rockefeller Plaza 
New York 20, N.Y.¢ PLaza 7-5500 


riters Laboratori. ; 
ynderw ® Nes, Ine 


INSPECTED 
Van-Pacher Model HT Smokestack 





In the West: Pioneer Division, 
The Flintkote Company, Box 2218, 


Terminal Annex, Los Angeles, Calif. 


In Toronto, Ontario: The Flintkote 
Company of Canada, Ltd. 


A23 








Aa ae 


QuARTERLY OF THE NATIONAL FirE Protection AssociATION 


“STARGARD 


Ceiling Pattern (Flush-Type) Automatic Sprinklers 


4 
q 


a 








+x DECORATIVE 
+ DISTINCTIVE 


+ DEPENDABLE 


THE ULTIMATE IN FIRE PROTECTION 


STAR SPRINKLER CORPORATION 
Westmoreland & Collins Sts., Phila. 34, Pa. 


Licensees in principal cities of the United States and Canada 
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- AUTON ATI i 


\ B} ABOVE: A Mahon Rolling 
id ML brut UUW Steel Fire Door Serves a 





ROLLING-STEEL FIRE DOORS diving walland an 
PREFERRED FOR USABILITY... BELOW: Window suites 
SPECIFIED FOR PROTECTION sats te your med er 


full fire protection. 


Automatic Fire Doors and Shutters from Mahon have been care- 
fully engineered to offer you many advantages of safety and 
function. They are operated manually or mechanically in every- 
day use—automatically closing if fire breaks out. This quick 
action cuts off drafts, confines the blaze and reduces losses. No 
other type of fire door provides all of these important features: 
Underwriters’ Label; vertical roll-up action, minimum space 
demands; all-metal construction; Bonderite-protected plus rust- 
inhibiting synthetic baked enamel; and quality built for long 
life. You will find a Mahon Automatic Fire Door or Shutter to 
suit your use... . your property . . . your protection. 


SEND FOR DESCRIPTIVE CATALOG G-60 OR SEE SWEET’S FILES 





THE R.C. MAHON COMPANY 
Detroit 34, Michigan 


’ 
MANUFACTURING PLANTS—Detroit, MA A 4 O wi 
Mich. and Los Angeles, Calif. BRANCH 
OFFICES in New York, Chicago, Los 
Angel d San F sco. SALES 
REPRESENTATIVES in all other ae OTHER MAHON BUILDING PRODUCTS INCLUDE 
pel cities. UNDERWRITERS’ RATED METALCLAD FIRE DOORS 
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Plants with the most dangerous fire hazards... 


men who know fire protection best, rely on ANSUL. 


Write for our latest catalog describing in detail 
the complete ANSUL line of hand portable dry chemical, 
carbon dioxide and water extinguishers... 
wheeled and stationary units... mobile equipment 


...and automatic systems. 


ANSUL CHEMICAL COMPANY / MARINETTE, WISCONSIN 





soi Areca, 


ERLE TT le 
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No one knows better than you that 
when fire strikes, there is no time to 
spare for human error! In minutes, a 
spark can grow into a blazing inferno. 
Before that, smoke can make the at- 
mosphere deadly. 

Now Honeywell has developed a 
smoke detection system that sees the 
first sign of fire — smoke — first. The 
new Honeywell Smoke Sentry employs 
the principle which provides the fastest 
means of smoke detection. It stands 
guard over large, open areas with a 
constant beam of light. When smoke 
interrupts this beam, an alarm sounds 
instantly. The smoke sensitivity of the 
devices can be regulated to operate 
even for the tiniest wisp of smoke and 
trigger the alarm. And an annunciator 








New Honeywell Smoke Sentry “sees” 
the first sign of a fire—assuring the 
best possible protection of 

lives and property! 


panel can be used to pinpoint the area 
of the building in which the fire has 
started. 

The new Honeywell Smoke Sentry is 
designed to be used with Honeywell's 
Fire Detection and Alarm System in 
schools, hospitals, nursing homes, dor- 
mitories, hotels — wherever fast auto- 
matic detection is critical. For complete 
information, call your local Honeywell 
office. Or write Honeywell, Dept. QN- 
4-92, Minneapolis 8, Minnesota. Sales 
and service offices in all principal cities of 
the world. 


Honeywell 
Fiut in Covtol 


Since 186866 
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from 


NOTIFIER... 


a complete /ine of 


. DETECTION and 
-" NOTIFICATION devices 


Automatic 
Thermostats 


siya CONTROL equipment 
ALARM devices 


Stations 
including Notifier's new 


N-CO-BELL 


in all standard voltages, created 
with imagination, not imitation 


N-CO-BELL’s controlled stroke 
provides superior gong vibration 
producing a distinctive and arrest- 
ing sound. Low amperage drain 
allows more bells per circuit. 









Console and 
cabinet equipment 





and now, another first from Notifier / 


NEW PLUG-IN UNITS (with 5 year Guarantee) 


Eliminate tampering by untrained personnel with NOTIFIER’S plug-in 
units—the first in the field. 

Remember—NOTIFIER has the most complete line of fire detection and 
notification devices, control equipment and alarm devices. They can 
develop a system for you regardless of the size or location of your 


operation. 
NOTIFIER CORPORATION also manufactures 
@ Control Panels (498 Models) @ Gate Valve Switches @ Manual Break Stations 
@ Proprietary Systems @ Post Indicator Valve Switches @ Coding Devices 
@ Auxiliary Control Relay @ Pressure Switches @ Bells (1,664 Models) 
Equipment @ Local Water Flow Alarm @ Single Stroke Bells 
@ Tripping Devices @ Signaling Units @ Polarized Bells 
@ Annunciators @ Thermostats @ Trickle Chargers 
@ Special Power Supplies @ Security Patrol Stations 


Refer to our catalogs 


n qualified people: NOTIFIER CORPORA- 34a. in Sweets’ 
TION is a fast growing concern. There's a bright no. Architectural 


Attention 


future for you in selling, installing and servicing File 
NOTIFIER systems. NOTIFIER also needs qualified and 
engineers to work with architects and specifying C6 _ in Sweets’ Plant 
engineers. If you're interested and feel you can NOT Engineering File 


qualify, write to 


3700 North 5éth St SL Te Me) le the) 
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ONLY RASCO OFFERS 
THE MODERN LOOK 
IN AUTOMATIC 


NEW! 


Exclusive—Attractive 
Gong Cover of tough Butyrate 
Plastic, blends with all modern 
building architecture. 


NEW! 


Exclusive—Rugged 
Aluminum Gong. 


NEW! 


Exclusive—Plastic and Aluminum materials 
eliminate rust-streaking. 


Reliable Licensees are conveniently located throughout the 
United States and foreign countries. They’re ready to serve you 
in the design, installation and service of automatic sprinkler 
protection. 


i « Look to Rasco for Complete Fire Control! 


r 


R ELIABLE AUTOMATIC SPRINKLER CO. INC. 
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Armstrong’s new lay-in 
structural components from 


three hours to 


Se are 





Large 24” x 48” lay-in units are installed in record time. Since there’s no waiting 


for wet work to dry, these lay-in units are ideal for both new construction and 
remodeling jobs. 





oR 


ARPES 


DORNER 


Best 


(eGR 


QUARTERLY OF THE NATIONAL Fire Protection AssociaTION A31 


ceiling system protects 
flame and intense heat for 


earn U.L. rating 


he new Armstrong Acoustical Fire Guard lay-in ceiling combines the ad- 
vantages of an exposed grid system—economy and fast installation—with 
the protection offered by a time-design-rated acoustical ceiling. 

Here’s how the lay-in units work with the specially designed Fire Guard 
Grid Suspension System* to protect the structural components of a building. 

Due to its composition, the lay-in unit can withstand exposure to flames and 
2,000-degree heat. The new grid system, designed to support these units, will 
withstand this same intense heat by allowing its members to expand without 
buckling. The lay-in units stay firmly in place. 

The Fire Guard lay-in ceiling system has been given a three-hour beam 
protection rating by Underwriters’ Laboratories, Inc. Assemblies using bar 
joist and slab as well as beam and steel floor construction earned two-hour 
ratings. Acoustical Fire Guard tile, with U.L. ratings of up to four hours, can 
be used in areas that require even more protection. 

The Acoustical Fire Guard lay-in ceiling is available in both the popular 
Classic and Fissured designs. There are two nominal sizes: 24” x 24” x 52’ 
and 24” x 48” x 56”, 

For more information about either Acoustical Fire Guard tile or lay-in units, 
call your Armstrong Acoustical Contractor (he’s in the Yellow Pages under 
“Acoustical Ceilings”) or your nearest Armstrong District Office. Or write to 
Armstrong Cork Company, 4204 Woodbridge Street, Lancaster, Pennsylvania. 


* Patent Pending 


(Armstrong ACOUSTICAL CEILINGS 


First in Fire-Retardant Acoustical Ceilings 
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EXCEPTIONAL 
HAZARD 
OCCUPANCY 


HIGH VALUE, WATER ar CONTENTS 


@ Newspapers, printing plants 

@ Electronic data processing installations 

@ Libraries, galleries, museums 

@ Historic properties 

@ Laboratories 

@ Storages: Records, patterns, dies, finished steel, 
appliances, musical instruments, furs, 
seed, grain, sugar, tobacco. 


Soom “SUPROTEX” 
RATE-OF-RISE SUPERVISED PRE-ACTION SPRINKLER SYSTEM 
Water WHEN you need it... 
and ONLY where you need it! 


Fire is a far worse enemy than Water—in any occupancy. There’s 
no protection like sprinkler protection ... for exceptional hazard 
occupancies, no system like SUPROTEX — to fight fire, limit 


water damage: , Fast detection « Pre-Alarm gives time for first aid before 
sprinkler opens ¢ No leakage from damage to sprinklers, 
piping ¢ No freeze-ups ¢ Independent detection—stands 
guard during system alterations « Completely supervised. 
Write for Bulletin 55 . . . or Call Our Office Nearest You 
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Put 


PROVED 


dependability 
into interior 
FIRE ALARM 


systems! 


You can provide today’s best fire alarm 
protection for any industrial, commercial, 
or institutional building with a Gamewell 
FLEXALARM System. Thoroughly pre-engi- 
neered by the fire-protection professionals 
who developed the familiar “pull’’ fire 
alarm box, it assures the same unmatched 
efficiency and dependability inside build- 
ings. 

Precisely tailored to each installation, 
FLEXALARM is available as a coded or non- 
coded system, semi or completely auto- 
matic, with practically limitless possible 
combinations of annunciators, special drill, 
test, and alarm features. For example, it 
can be tied into the municipal alarm sys- 
tem at the curb; integrated with the sprin- 
kler system; or automatic fire detection 
devices. 

FLEXALARM is designed for unit-by-unit 
expansion depending on specific life haz- 
ards, fire defense plans and the growth of 
your plant. It’s simple to specify, easy to 
install, efficient and economical. Gamewell 
will be happy to assist with fire detection 
engineering of new construction, expan- 
sion, or modernization, if desired. It’s a 
service that gives you the benefit of over 
100 years’ experience with fire protection 
systems. Specify Gamewell . . . single 
source for engineering assistance and com- 
plete product line . . . maximum protec- 
tion at minimum cost. Write THE 
GAMEWELL CoMPANY, 1335 Chestnut St., 
Newton Upper Falls 64, Mass. 
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Transformer protected by Grinnell Water Spray System at 450,000 KW Unit No. 5 of 
American Electric Power Company's Phillip Sporn Station at New Haven, West Virginia. 


Grinnell fire protection systems 
guard one of America’s largest power stations 
against shut-down by fire! 


Grinnell Water Spray systems protect two 
main transformers, two auxiliary trans- 
formers, the reserve auxiliary start-up 
transformer, the vital sections of the coal 
conveyor system, cable trays, auxiliary 
boiler feed pump oil tank, and the stator 
and seal oil unit at Phillip Sporn Station. 
Grinnell Foam-Water system protects the 
basement floor area in the vicinity of the 
turbine pedestals. 

Grinnell-installed Carbon Dioxide sys- 
tems protect the main boiler feed pump 
oil tank and the turbine oil and lube oil 


tank rooms. Grinnell-installed Dry Chem- 
ical systems protect the main turbine 
bearings, the stop and intercept valves, 
and the pedestal cavity behind the front 
standard. 

Remember, whatever your fire protec- 
tion needs, there’s a Grinnell system just 
right for you. Send for the reprinted 
article, “How Good Is Your Fire Protec- 
tion?”, which details fire protection for 
generating stations. 

Write to Grinnell Company, Provi- 
dence 1, Rhode Island. 


GRINNELL 


FIRE PROTECTION SYSTEMS SINCE 1870 








